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Abstract of JP 9135230 (A) 

PROBLEM TO BE SOLVED: To provide an OFDM 
(orthogonal frequency dividing multiplex digital 
modulation and demodulation processing) 
transmission system satisfactorily receivable 
regardlessly of a receiving form. SOLUTION: 
Corresponding to L kinds of parameter sets (a 
significant symbol length, a guard inerval length and 
the number of carrier waves), data groups D1 to DL 
are respectively converted into parallel data by a 
serial/parallel transformers 1 1 1 to 1 1 L, assigned to 
each carrier wave of OFDM, and subjected to a 
reverse discrete Fourier transform by inverse 
discrete Fourier transformers 121 to 12L to obtain 
sample values of a transmission waveform on a time 
axis.; Then the values are converted into the serial 
sample value groups by parallel/ serial transformers 
131 to 13L and converted into a single time sample 
group by a time sample group switch 14, then added 
with a symbol for frame synchronization, converted 
into to an analog base band OFDM signal and up- 
converted to obtain a transmission signal. At this 
time, the frequency band width of the OFDM signal 
is defined as a value smaller than a specific value 
specified by the band width of a usable transmission 
line. 
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ABSTRACT 



Data sequences correspond to L diiferent parameter sets 
(effective symbol length, guard interval length, the number 
of carrier waves) and Iransformed into parallel data by 
respective serial/parallel converters, which are allocated to 
respective carrier waves for OFDM and subjected to inverse 
discrete Fourier transform by inverse discrete Fourier trans- 
formers to produce sampled values for the transmission 
waveform in the time domain. ITie sampled values are 
transformed into serial sequences of sampled values by 
parallel/serial converters and then into a single temporal 
sampling sequence by a temporal sampling sequence switch- 
ing unit. A frame synchronizing symbol is added to the 
temporal sampling sequence and tlien transformed into an 
analog base band OFDM signal before it is converted up to 
a transmission signal. The frequency bandwidth of the 
OFDM signal is made smaller than a predetermined value 
defined by the bandwidth of the available transmission 
channel. As a result, an OFDM signal that can be received 
well regardless of the mode of reception can be transmitted. 

10 Claims, 9 Drawing Sheets 
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1 2 

ORTHOGONAL FREQUENCY DIVISION transfonn circuit A2 carries out an operation of inverse 

MULTIPLEXING TRANSMISSION SYSTEM discrete Fourier transform to the time domain. As a result, 

AND TRANSMITTER AND RECEIVER sampled data are produced for a time base waveform so that 

ADAPTED TO THE SAME a base band analog signal having a temporally continuous 

5 waveform is obtained from the sampled data and processed 

BACKGROUND OF THE INVENTION for frequency conversion by frequency converter A3 before 

-1 T- ij £ *u T it is transmitted. 

1. Field of the Invention 

_ . . 11 1 ^ . . • - . The number of sampled values produced on a time base 

This mvention generally relates to a transmission system , . , • r • . • n l 

r J- V 11- J -l: j 1 1 V w ^ bv inverse discrete Courier transform is typically 2 tor each 

for digital broadcasting and, more particularly, it relates to a u i • u • v- • . \ t-u 

, ^ r ■ ■ 7 ' 1^ J- - ertective symbol period (n bems a positive inteser). i mis, it 

data transmission system using orthogonal frequency divi- • i i / j - . ii .t \// xr i i 

1,. 1 . i • iv r J . At-.tx»*\ j r^ is denned as r^=(guard interv'ai length )/(eliective symbol 

sion multiplexmg (hereinafter referred to as OFDM) and , . \ i ^ \e u\ 

. - f 1 ;j J 1 r« ^- ^-1 length), then 2 .(l+r,-) samples are produced tor each trans- 

digital modulation/demodulation. The present mvention also ..^ i i Vi ; i r i . i i- 

f,, , J -1x1. 1 mission symbol. 1 he length or each transmission symbol is 

relates to a transmitter and a receiver adapted to such a i * *u • * i ^ i- • * i*- 

^ usually equal to the tune interval of sampling points multi- 

^ 15 plied by an integer. 

2. Description of the Related Art /-* *l * ^ • c 4. -n^ 

^ On the part of the receiver B, frequency converter Bl 

The demand for digitized television broadcasting using processes the received signal for frequency conversion to 

ground waves has been increasing to improve the quality of obtain a base band signal waveform, which is sampled at a 

television service. The OFDM transmission system appears sampling rate same as that of the transmitter. Discrete 
to be particularly promising for ground wave digital signal 20 pourier transform circuit B2 processes the sampled data to 

transmission because it is robust against the multipath effect ^arry out an operation of discrete Fourier transform to the 

(or the ghost effect for television). frequency domain and obtains by calculation the phase and 

The OFDM transmission system is a variation of the the amplitude of each of the carrier wave frequency com- 

muhiple carrier modulation system, with which a transmis- ponents to determine the value of each of the received data 
sion signal is produced by combining a large number (tens 25 before they are converted into serial data by parallel/serial 

to thousands) of digitally modulated waves (carrier waves 1 converter B3 and produced as data output, 

through k) as typically illustrated in FIG. 1. Each of the while television signals are received either in the fixed 

carrier waves may be modulated in a mode selected from a mode or in the mobile mode (including the portable recep- 

number of different possible modes including QPSK, tion mode), a good reception is essential regardless of the 
16QAM and 64QAM. 3° mode of reception. With any known OFDM system, the 

The data transmission using the OFDM transmission effective symbol length, the guard interval length and the 

system is realized by using transmission symbols as illus- number of carrier waves of data transmitting symbols are 

trated in FIG. 1, each of which constitutes a unit. Each determined mainly on the basis of either the fixed reception 

transmission symbol comprises an effective symbol period mode or the mobile reception mode. If the effective symbol 

and a guard inter\'al. The effective symbol period is a signal length, the guard interval length and the number of carrier 

period essential to data transmission, llie guard interval is a waves of data transmitting symbols are based mainly on, for 

redundant signal period designed to reduce the multipath example, the fixed reception mode, not the mobile reception 

effect by cyclically repeating the signal waveform of the mode, the influence of fading will be serious, 
effective symbol period. 

If the gap between any two adjacent frequencies is made ^ SUMMARY OF TlIE INVENTION 

equal to the reciprocal number of the effective symbol period As pointed out above, with any known OFDM transmis- 

for OFDM transmission, the nil point of the frequency sion system, the effective symbol length, the guard interv^al 

spectrum of each digitally modulated wave coincides with length and the number of carrier waves of data transmitting 

the center frequency of the adjacent modulated waves as symbols are determined on the basis of the most popular 

shown in FIG. 2 A so that no cross interference occurs reception mode because they cannot be selected so as to 

between them. As seen from FIG. 2B, the spectrum of an adapt themselves to more than one different modes. 

OFDM signal shows a substantially rectangular profile as a jt is, therefore, the object of the present invention to 

whole. If the effective symbol period is ts and the number of provide an OFDM transmission svstem that ensures a good 

carrier waves is K, then the frequency gap between any signal reception regardless of the' selected reception mode 

adjacent carrier waves is equal to 1/ts while the transmission and g transmitter and a receiver adapted to such a system, 

bandwidth is equal to K/ts. According to the invention, the above object is achieved 

With the OFDM transmission system, a transmission by providing an OFDM transmission system for transmitting 

frame is comprised of tens to hundreds of transmission data by means of OFDM and digital modulation/ 
symbols as shown in FIG. 1. FIG. 3 illustrates a typical 55 demodulation, characterized in that, if the time interval of 

OFDM transmission frame. ITie OFDM transmission frame QFDM samphng points is T, the effective symbol length NiT 

contains frame synchronizing symbols, if necessary, along (Ni being a positive integer), the guard interval length MiT 

with data transmitting symbols. If necessary, it may addi- (Mi being zero or a positive integer) and the number of 

tionally contain seivice identifying symbols. carrier waves Ki (Ki being a positive integer) of the i-th data 

FIG. 4 illustrates the concept of a transmitter A and a 60 transmission symbol in an OFDM transmission frame can 

receiver B adapted to the OFDM transmission system. take a plurality of respectively different values that can be 

The transmitter A divides a binary data to be transmitted arbitrarily selected, provided that Ki/NiT is kept smaller 

into data blocks, each of which has a predetermined number than a constant value W (W being a positive real number) 

of bits and is converted into a complex number prior to determined by the bandwidth of the transmission channel, 
transmission. Serial/parallel converter Al allocates different 65 In other words, with the OFDM transmission system 

complex numbers Ci (i=l to N) to the carrier wave frequen- according to the invention, two or more than two values are 

cies on a one by one basis and inverse discrete Fourier used for the effective symbol length and also for the guard 
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interval length of a data transmission symbol and the symbol waves within a base band in order to change the frequency 

length is made equal to the sampling period, which is a basic at predetermined periods, of which FIG. IIA is designed for 

unit for OFDM digital signal processing, multipUed by an symbols for mobile reception whereas FIG. IIB is designed 

integer. Additionally, the frequency bandwidth of OFDM for symbols for fixed reception; and 

transmission signal is made smaller than a constant value 5 FTG. 12 is a schematic view of a transmission frame 

determined by the bandwidth of the transmission channel. comprising one or more data transmitting symbols for 

As a result, no cross interference appears if a pluraHty of mobile and fixed receivers, where symbols for mobile recep- 

data transmitting symbols having respective effective sym- ^ion are arranged at predetermined time periods, 

bol lengths and guard interval lengths that are different from DETAILED DESCRIPTION OF THE 

each other are multiplexed in a single transmission channel, lo PREFERRED EMBODIMENTS 

Thus, the OFDM transmission system according to the ^he idea underlying the present invention will firstly be 

invention can meet different conditions for data transmission described. OFDM transmission symbols adapted to fixed 

in a single transmission channel without reducing the efS- reception and those adapted to mobile reception may be 

ciency of the use of frequencies and entailing any cross transmitted through a single transmission channel by divid- 

interference among carrier waves. 15 g^ch OFDM signal into two frequency blocks on a 

Additional objects and advantages of the invention will be frequency base, which frequency blocks are separated by a 

set forth in the description which follows, and in part will be guard band in order to prevent interference from taking 

obvious from the description, or may be learned by practice place among carrier waves, and selecting different values for 

ofthe invention. ITie objects and advantages of the invention the symbol length in these frequency blocks, which are 

may be realized and obtained by means of the instrumen- 20 respectively used for the fixed and mobile reception modes 

talities and combinations particularly pointed out in the as shown in FIG. 5. 

appended claims. However, with the above method of dividing an OFDM 

BRIEF DESCRIPTION OF THE DRAWINGS signal into a plurality of blocks, the carrier waves which 

• J • i_ • ^ J ' belong to different frequency blocks can not have an 

The accompanymg drawings, which are incorporated in 2S ,u i i . u - u ee u i i 

J ..^ . j?.t. Ml ^ ^ .1 " ortriogonal relationship because trie ettective symbol length 

and constitute a part of the specification, illustrate presently , / j.^,. . . jr 

^ J i_ J . . J- . X- J . fi VI and the carrier wave rrequency gap are ditierentiated rrom a 

preferred embodiments of the invention and, together with . urt- .u iu r luiu.u 

f, 1 J • • t. j\ M J J • ireqnency block to another, Irierelore, a guard band has to be 

the general descnption given above and the detailed descrip- -i /^ . j- ii i . .i 

r .t. r A 1 A' . ' 11 X provided between any adi ace nt trequency blocks at the cost 

tion of the preferred embodiments given below, serve to rj -.i-r^ ri c £ • j.i 

i • ■ ' 1 r .1 • ot reducing the ern ciency ot the use ot trequencies and the 

explain the principles or the invention. 30 , • 1 . . • • 11 

^ . ^ . transmission bit rate or a transmission channel. 

FIG. 1 IS a graph schematically showing signal transmis- . j- . .1. • j . . 1 1 

r -1 , .'• ^1 jrxi- According to the mvention, data transmitting svmbols 

sion waveforms and a transmission symbol used for the j * j * 7: j ^- j .1 j ^ j . ' u-i 

^T-T^A^ . ' ■ . adapted to fixed reception and those adapted to mobile 

01^ DM transmission system; ^. , ^ v.. j u • 1 . • • 

^ A ^ 1 1 . 11 1 1 reception can be transmitted through a single transmission 

FIGS. 2A and 2B are graphs schematically showmg the channel without providing one or more than one guard bands 

frequency spectrum of the OFDM transmission system; 35 ^^^^^^^ ^^^^ interference from occurring among carrier 

no. 3 IS a graph schematically illustraUng the configu- ^^vcs and hence without rcducmg the efficiency of the use 

ration of a transmission frame of the OFDM transmission frequencies. 

^y^^^^' With OFDM transmission systems, an FFT window hav- 

FIG. 4 is a schematic block circuit diagram of a trans- ^^^g same length as that of the effective symbol period is 

mitter and a receiver adapted to a known OFDM transmis- provided in each data transmitting symbol period and 2n 

sion system; sampling points are subjected to an operation of discrete 

FIG. 5 is a graph showing the frequency spectrum of an Fourier transform to the frequency domain in the demodu- 

OFDM transmission system having a frequency block for lator. 

the fixed reception mode and a frequency block for the ^he FFT window is arranged usually at the rear end of 

mobile reception mode m a transmission channel; ^^^^ transmission symbol. Note that no ghost can get into 

FIG. 6 is a schematic block circuit diagram of an embodi- the FFT window in the demodulator from the adjacent 

ment of a transmitter adapted to the OFDM transmission symbol if the multipath delay time (or the ghost signal delay 

system of the invention; time for television) is shorter than the guard interval length. 

FIG. 7 is a schematic block circuit diagram of an embodi- Therefore, the degradation due to the multipath phenomenon 

ment of a receiver adapted to the OFDM transmission can be made far less serious than the degradation in a single 

system of the invention; carrier arrangement. Thus, with OFDM transmission 

FIG. 8 is a graph schematically illustrating the configu- systems, the influence of a ghost having a long delay time 

ration of a transmission frame of the OFDM transmission can be prevented by selecting a long guard interval to make 

system according to the invention; 55 the system substantially unaffected by the multipath phe- 

FIG. 9 is a graph schematically iUustrating the relation- nomenon. 

ship between the effective symbol length of an OFDM Now, an OFDM symbol length and a guard interval length 

transmission symbol and the average transmission power adapted to fixed reception and those adapted to mobile 

level that can be used for another embodiment of the reception \vill be discussed below. 

invention; 50 Generally, the influence of multipath is one of the most 

FIGS. lOA and lOB respectively show schematic block important technological problems that have to be dealt with 

diagrams of an embodiment of a transmitter and that of a to achieve a good fixed reception for the OFDM system. As 

receiver according to the invention and designed to change pointed out above, the use of a long guard interval is a useful 

the carrier wave frequencies at predetermined periods and a technique for the prevention of the influence of ghost 

predetermined frequency gap; 65 signals. 

FIGS. IIA and IIB show two alternative arrangements of However, since the guard interval adversely affects the 

carrier waves for shifting the frequency of each of the carrier transmission capacity (bit rate) of a symbol in a manner as 
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described above and the use of a long guard interval reduces On the other hand, the sampling clock generator 22 

the bit rate of a symbol having a given length, the effective generates a sampling clock on the basis of the original 

symbol length has to be made proportional to the guard oscillation frequency signal produced by the local oscillator 

interval length and, therefore, a symbol having a long length 23. The frame pulse generator 20 and the symbol pulse 

has to be used to maintain a desired level of bit rate. 5 generator 21 respectively generate a frame pulse and a 

For the mobile reception mode, on the other hand, the symbol pulse from the sampling clock. The sampling clock, 
characteristics of the transmission channel can change with the frame pulse and the symbol pulse are fed to the corn- 
time due to the fading phenomenon and, therefore, the use ponents of the transmitter for timing purposes, 
of a long OFDM symbol can result in an unnegligible The temporal sampling sequence switching unit 14 selec- 
change in the characteristics of the transmission channel 10 tively switches the L sequences of temporal samples to 
within the time required for the transmission of a single transform them into a single sequence of temporal samples 
symbol and hence a large bit error rate appears if the OFDM by using the frame pulse and the symbol pulse. The syn- 
symbol length is too long. In other words, a long guard chronizing symbol waveform memory 16 produces the 
interval and hence a long symbol length operate disadvan- sampled values of the frame synchronizing symbol wave- 
tageously for the fading phenomenon that can be observed form. The data transmitting symbol/synchronizing symbol 
in mobile reception. It may be safe to say that the portable switching unit 15 switches the sequence of temporally 
reception mode is a combination of the fixed and mobile sampled values of the data transmitting symbol produced by 
reception modes. the temporal sampling sequence switching unit 14 and the 

As discussed above, for the OFDM transmission system, sequence of sampled values of the waveform of the frame 

the optimal values of the guard interval length, the effective ^0 synchronizing symbol produced by the synchronizing sym- 

symbol length and other transmission parameters may vary bol waveform memory 16 to transform them into a sequence 

depending on the mode of reception. Therefore, a single set of temporally sampled values of the base band OFDM 

of values probably cannot optimize the reception in both the signal. 

fixed and mobile reception modes. Thus, the OFDM trans- The D/A converter 17 converts the sequence of tempo- 
mission system according to the invention will be parti cu- '^^ rally sampled values into an analog signal and the low-pass 
larly useful when transmitting data through a single trans- filter 18 eliminates the high frequency components of the 
mission channel for both the fixed and mobile reception analog signal to produce an analog base band OFDVF signal, 
modes, while using long symbols in the fixed reception The frequency converter 19 converts the frequency of the 
mode. base band OFDM signal up to an intermediate frequency or 

Now, an embodiment of a transmitter and that of a ^° a radio frequency and produces a signal to be transmitted, 

receiver adapted to the OFDM transmission system accord- FIG. 7 is a schematic block circuit diagram of an embodi- 

ing to the invention will be described in detail by referring ment of a receiver adapted to the OFDM transmission 

to FIGS. 6 and 7. system of the invention. It comprises a band-pass filter 31, 

FIG. 6 is a schematic block circuit diagram of an embodi- 35 a frequency converter 32, a synchronizing symbol waveform 
ment of a transmitter adapted to the OFDM transmission memory 33, a synchronizing symbol position detector 34, an 
system of the invention. The transmitter comprises serial/ oscillation frequency control signal generator 35, a local 
parallel converters 111 through UL, inverse discrete Fourier oscillator 36, a sampUng clock generator 37, a frame pulse 
transformers 121 through 12L, parallel/serial converters 131 generator 38, a symbol pulse generator 39, an A-D converter 
through 13L, a temporal sampling sequence switching unit serial/parallel converters 411 through 41L, discrete Fou- 
14, a data transmitting symbol/synchronizing symbol rier transformers 421 through 42L and demodulation- 
switching unit 15, a synchronizing symbol waveform parallel/serial converters 431 through 43L. 
memory 16, a D/A converter 17, a low-pass filter 18, a In the receiver having the configuration described above, 
frequency converter 19, a frame pulse generator 20, a the band-pass filter 31 eliminates the out-of-band compo- 
symbol pulse generator 21, a samphng clock generator 22 nents and the frequency converter 32 converts the interme- 
and a local oscillator 23. diate frequency or the radio frequency of the OFDM signal 

A total of L sequential data Dl through DL to be trans- flown to a base band. The A/D converter 40 transforms the 

mitted are applied respectively to the L serial/parallel con- base band OFDM signal into a sequence of sampled digital 

verters 111 through IIL. A set of L parameters (effective values, which are respectively fed to the serial/parallel 

symbol length, guard interval length, number of carrier 50 converter 411 through 41L and also to the synchronizing 

waves) are provided to correspond to the L sequential data symbol position detector 34. 

Dl through DL to be transmitted. The synchronizing symbol position detector 34 detects the 

Said serial/parallel converters 111 through IIL convert position of the front end of the frame by calculating the 

respective serial data into parallel data, which are allocated correlated values of the sequence of sampled values of the 

respectively to the carrier waves of the OFDM transmission 55 base band OFDM signal and the sequence of sampled values 

system. The inverse discrete Fourier transformers 121 of the synchronizing symbol waveform stored in the syn- 

through 12L determines the phases and the amplitudes of the chronizing symbol waveform memory 33. It also determines 

respective carrier waves on the basis of the data allocated for the position for switching the transmitting symbols and the 

transmission. The phase and the amplitude of each of the position of the FFT window. 

carrier waves are treated as a complex number in the 60 The oscillation frequency control signal generator 35 

frequency domain and subjected to an operation of inverse generates a signal for controlling the oscillation frequency of 

discrete Fourier transform and the sampled values of the the local oscillator 36 on the basis of the frame period 

transmission waveform obtained in the time domain are detected by the synchronizing symbol position detector 34. 

produced as outputs. Then, the parallel/serial converters 131 A method of controlling the local oscillation frequency by 

through 13 L convert the temporally sampled values pro- 65 means of a frame period is described in Japanese Patent 

duced in parallel into a sequence of serially sampled values Application No. 6-138386 "Clock frequency automatic con- 

for each symbol. trol method and transmitter and receiver using the same". 
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The sampling clock generator 37 generates a sampling transmission can be met within a single transmission chan- 

clock on the basis of the original oscillation frequency signal nel without reducing the efiSciency of the use of frequencies, 

produced by the local oscillator 36. The frame pulse gen- Specifically, OFDM data transmitting symbols good for 

erator 38 and the symbol pulse generator 39 respectively fixed reception and those adapted to mobile reception can be 
generate a frame pulse and a symbol pulse on the basis of the 5 transmitted through a single transmission channel without 

data on the position of the front end of the frame produced reducing the efficiency of the use of frequencies, 

by the synchronizing symbol position detector 34 and the While L inverse discrete Fourier transformers 121 

sampling clock. The sampling clock, the frame puLse and the through 12L are used for L different parameter sets in the 

symbol pulse are respectively fed to the related components arrangement of FIG. 6, a single inverse discrete Fourier 
of the receiver and used to generate various timing signals, lo transformer may cover L different symbol lengths if it is 

The serial/parallel converter 411 through 41L transform adapted to the use of a plurality of FFT points, 

the sequence of sampled base band values into parallel data. While the technique of modulation to be used for the 

which are fed then to the discrete Fourier transformers 421 OFDM carrier waves may be selected depending on the 

through 42L. The discrete Fourier transformers 421 through phase and the amplitude assigned to each carrier wave in the 
42L transform the sampled values in the time domain into 15 f^^^ of a complex number in the frequency domain, differ- 

spectra for the respective carrier wave frequencies. The ent techniques of modulation may be respectively used for 

demodulation-parallel/serial converters 431 through 43L sequences Dl through DL of transmission data, typically 

estimate the phases and the amplitudes of the carrier waves including techniques such as DQPSK, 16QAM and 

from the respective frequency component, determines the 640AM. 

values of the received data on the basis of the phases and the 20 similarly, while L discrete Fourier transformers 421 

amplitudes and transform them into sequences of serial through 4iL are used for L different parameter sets in the 

received data Dl through DL, which are then produced by arrangement of FIG. 7, a single discrete Fourier transformer 

the converters as respective outputs. The L sequences of may cover L different symbol lengths if it is adapted to the 

received data Dl through DF corresponds to the T parameter Qf ^ plurahty of FFT points. 

Of the Ldata sequences Dl through DL, the sequence Dl, 

In the transmission system having the configuration for example, and the corresponding transmission symbols 

described above, the inverse discrete Fourier transformer 12i ^ay be used to transmit data on the effective symbol lengths, 

(i being an integer between 1 and L) and the discrete Fourier the guard interval lengths, ihe number of carrier waves and 

transformer 42i (i being an integer between 1 and L) the modulation techniques selected for the carrier waves for 

arbitrarilyselectNi, Ml and Ki provided that Ki/NiT is kept the remaining data sequences D2 through DL from the 

smaller than a constant value W (W being a positive real transmitter to the receiver. 

number) determined by the bandwidth of the transmission Generally speaking, if the effective symbol length NaT 

channel, where T is the lime interval of sampling clocks, NiT (^a being a positive integer), the guard interval length MaT 

is the effective symbol length (Ni being a positive integer), ^^a being zero or a positive integer) and the number of 

MiT IS the guard niterval length (Mi being zero or a positive carrier waves Ka (Ka being a positive integer) of a specific 

integer) and Ki is the number of carrier waves (Ki being a ^j^ta transmitting symbol in an OFDM transmission frame 

positive integer). ^^^^ known by the receiver along with the modulation tcch- 

The temporal sampling sequence switching unit 14 niques selected for the carrier waves of the specific symbol, 

switches the data transmitting symbols in such an order that the parameter sets for the data transmitting symbols can be 

the data transmitting symbols having an identical effective modified by transmitting at least part of the data on the 

symbol length and a guard interval length are continuously effective symbol lengths, the guard inter\'al lengths, the 

arranged on the time base and the number of switching number of carrier waves and the modulation techniques 

points where two adjacent data transmitting symbols having selected for the respective carrier waves of all the data 

at least mutually diifcrcnt effective symbol lengths or mutu- transmitting symbols other than said specific data transmit- 

ally different guard interval lengths are located is minimized. ting symbol in the frame from the transmitter to the receiver 

While there may be a number of different orders accord- by means of said specific symbol, 

ing to which symbols corresponding to data sequences Dl If the average transmission power required for the i-th 

through DL are transmitted, data transmitting symbols cor- data transmitting symbol can be Pi in the OFDM frame of 
responding to a sequence of data (a set of parameters) are to 5Q the above embodiment. Pi can be determined as a function 

be most basically transmitted in an continuous order on the of Ni that defines the efifective symbol length in the frame so 

time base. Then, the number of switching points where two that Pi and Ni provide a one-to-one correspondence. If, 

adjacent data transmitting symbols having respective sets of additionally, there are L different possible values of Ni, there 

parameters that are different from each other are located is will also be L different possible values of Pi so that the 
minimized. FIG. 8 shows a typical arrangement of data 55 average transmission power Pi may vary depending on the 

transmitting symbols that meets the above requirements. effective symbol length NiT of each data transmitting sym- 

Assuming L=2 and that sequence Dl of transmission data bol. 

is for the fixed reception mode and sequence D2 of trans- With such an arrangement, different service areas may be 

mission data is for the mobile reception mode, a good data provided for fixed reception and for mobile reception by 
reception can be reahzed in either mode by selecting respec- 60 selecting different values of the average transmission powers 

tive sets of parameters for fixed reception and mobile for fixed reception and for mobile reception, 

reception for the inverse discrete Fourier transformers 121 if^ in the above embodiment, the value of Ni is selected 

and 122. from Al, A2, . . . , AL and Amax is the largest value of Al, 

Thus, with the OFDM transmission system according to A2, . . . , AL, all the numbers A1,A2,AL may be so selected 
the invention, any cross interference can be prevented from 65 as to be divisors of Amax that can exactly divide the latter, 

appearing between two adjacent carrier waves without using In other words, ff the effective symbol length NiT is selected 

a guard band so that various different requirements of from AIT, A2T, . . . , ALT and AmaxT is the largest value 
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of AIT, A2T, . . . , ALT, they are divisors of AmaxT that can n is the nmnber of carrier wave frequencies provided for the 

exactly divide the latter, fixed-reception symbols. 

Then, all the data transmitting symbols can commonly Numerals 1 to n are assigned to the carrier-wave frequen- 

share part of the carrier waves. Therefore, data on carrier cies at the input of the inverse discrete Fourier transformer 
phase necessary for coherent demodulation or control data 5 provided in the transmitter. The numerals will be referred to 

can be transmitted by means of such commonly shared ''frequency slot numbers " Further, numerals 1, 2, 3, . . 

carrier waves assigned to the symbols tor data transmission. In the 

symbol 1 for mobile reception, data is set to the inverse 

On the other hand, if Mi that defines the guard mtcrval discrete Fourier transformer, in every (n/m)th slot, starting 

length can take only a single value, that is, if there are a ^ith the slot 1; in the symbol 2, data is set in every (n/m)th 

plurality of values that the effective symbol length NiT can slot, starting with the slot 2, and so forth. The inverse 

take and the guard interval length MiT can take only a single discrete Fourier transformer which has n points converts the 

value, then the layer for fixed reception and that for mobile data to the time domain. A signal having frequencies shifted 

reception in each transmission frame will perform exactly in along the time axis as shown in FIG. IIA is thereby 

a same manner against inter-symbol interference due to generated. 

muhipath. In the symbols for fixed reception, data are set at all n 

Finally, the frequencies of the carrier waves for the data points of the inverse discrete Fourier transformer, as is 
transmitting symbols in an OFDM transmission frame may illustrated in FIG. IIB. The transformer performs inverse 
be shifted with a predetermined period and a predetermined discrete Founer transform on the data, 
frequency interval. More specifically, the frequencies of the On the demodulation side, too, a discrete Fourier trans- 
carrier waves of data transmission symbols having a rela- former having n points is used. After the discrete Fourier 
tively few number of carrier waves (or symbols for mobile transform has been performed, a symbol for mobile recep- 
reception) may be shifted by the frequency interval of the tion is demodulated by selecting only the frequency slots 
carrier waves of other data transmission symbols having a which are used in the symbol. 

relatively large number of carrier waves (or symbols for In the embodiment described above, one or more data 
fixed reception) multiplied by an integer. ^ transmitting symbols for mobile reception which have rela- 

With such an arrangement, data on carrier phase neces- lively short effective length and guard interval length may be 

sary for coherent demodulation of symbols for fixed recep- transmitted at regular time intervals within a frame, as is 

tion or data for equalization can be transmitted by means of illustrated m FIG. 12. The embodiment can thereby realize 

the carrier waves of symbols for mobile reception. 30 ^ interleaving effect agamst fading m mobile reception. 

11 M r • 1 1 1 • This reduces burst errors and also the memory capacity 

More specilically, the Ireuuencies may be sniited in a • j r • . 1 • • .1. i_ i_ 1 r 

, ^ , , , J , required for mterleavmg, than m the case where symbols for 

radio irequency band or in a base band. IrlGS. lUAand lUi} ^..1 ^. ^ ° .^^ j ^- 1 

1 . 1 . .1 p 1 mobile reception arc transmitted continuously, 

are circuit contigurations adapted to the rormer, whereas 1 , , , ^ lr.„, 

FIGS. IIA and UB illustrates possible arrangements of ^1^°^^ embodiment may be used for AIM telecom- 
carrier waves adapted to the latter. The components common 35 ^^^lAcations where the amount of data to be transmitted can 

to those of FIGS. 6 and 7 are respectively denoted by the vary as a fimction of tune and a^so for transmission of data 

same reference symbols encoded m the form of variable length codes, by modifying 

the transmission parameters including the effective symbol 

(1) Frequency Shift in a Radio Frequency Band length, the guard interval length, the number of carrier 

waves and the modulation techniques for each carrier wave 

FIG. lOA shows a circuit configuration of a transmitter by means of a specific data transmitting symbol to modify 

designed for a frequency shift in a radio frequency band. the amount of data to be transmitted on a frame basis. 

Variable frequency local oscillator 24 shifts the oscillation The present invention is not limited to the above 

frequency according to the transmission symbol by means of embodiment, which may be subjected to various changes 

the frame pulse and the symbol pulse fed respectively from gj^jj modifications 

the frame pulse generator 20 and the symbol pulse generator -phus, the invention provides an OFDM transmission 

21 shown m FIG. 6. The trequency converter 19 shown m ^^^^^^ ^^^^ ^ reception regardless of the mode 

FIG. 6 can be drrven by the shifted oscillation frequency to reception and a transmitter and a receiver adapted to such 

generate, for each data transmitting symbol, signals having ^ sj/stem 

frequencies shifted. Additional advantages and modifications will readily 

FIG. lOB shows a circuit configuration of a receiver occur to those skiUed in the art. llierefore, the invention in 

designed for a frequency shift in a radio frequency band. broader aspects is not limited to the specific details, and 

Variable frequency local osciUator 44 shifts the oscillation representative devices shown and described herein, 

frequency according to the transmission symbol by means of Accordingly, various modifications may be made without 

the frame pulse and the symbol pulse fed respectively from departing from the spirit or scope of the general inventive 

the frame pulse generator 38 and the symbol pulse generator concept as defined by the appended claims and their equiva- 

39 shown in FIG. 7. The frequency converter 32 shown in i^^^^ 

FIG. 7 can be driven to convert the OFDM signal having an What is claimed is; 

intermediate or radio frequency down to a base band. i An orthogonal frequency division multiplexing 

, . , -r • r 60 (OFDM) transmission system comprising: 

(2) Frequency Shift in a Base Band r , j ^ • r^r-r^n k ^ ■ • 

^ ^ ^ means tor transmitting data in Ul^DM transmission 

FIG. IIA shows an arrangement of carrier wave frequen- frames defined by T, positive integers Ni and Ki, and 

cies of symbols for mobile reception. FIG. IIB shows an zero or positive integer Mi, wherein T is a time inter\'al 

arrangement of carrier wave frequencies of symbols for of OFDM sampfing points, NiT is an effective symbol 

fixed reception. In the example sho^vn in FIGS. IIA and 65 length, MiT is a guard interval length and Ki is a 

IIB, m=10 and n=40, where m is the number of carrier wave number of carrier waves of an i-th data transmission 

frequencies provided for the mobile-reception symbols, and symbol in said OFDM transmission frames; 
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means for arbitrarily selecting values for Ni, Mi and Ki 
means for determining a ratio Ki/NiT, wherein said ratio 

is smaller than a constant value W, W being a positive 
real number, determined by a bandwidth of a transmis- 
sion channel of said OFDM transmission system; and 
means for ordering said data transmitting symbols for 
transmission so that said data transmitting symbols are 
transmitted in such an order that the data transmitting 
symbols having an identical effective symbol length 
and a guard interval length are continuously arranged 
on a time base and a number of switching points where 
two adjacent data transmitting symbols having at least 
mutually different effective symbol lengths or mutually 
different guard interval lengths are located is mini- 
mized. 

2. An orthogonal frequency division multiplexing trans- 
mission system according to claim 1, wherein, if the average 
transmission power of said i-th data transmitting symbol is 
Pi in said OFDM transmission frame, Pi is determined as a 
function of Ni so that Pi and Ni provide a one-to one 
correspondence such that, if there are L different values Ni 
can take, there are also provided L different values Pi can 
take. 

3. An orthogonal frequency division multiplexing trans- 
mission system according to claim 1, wherein, if the value 
of Ni is selected from a range of numbers defined by Al to 
AL and Amax is the largest value of said numbers in said 
range, then all said numbers in said range are selected so as 
to be exact divisors of Amax. 

4. An orthogonal frequency division multiplexing 
(OFDM) transmission system comprising: 

means for transmitting data in OFDM transmission 
frames defined by T, positive integers Ni and Ki, and 
zero or positive integer Mi, wherein T is a time interval 
of OFDM sampling points, Ni is an effective symbol 
length, MiT is a guard interval length, and Ki is a 
number of carrier waves of an i-th data transmission 
symbol in said OFDM transmission frames; 

means for arbitrarily selecting values for Ni, Mi and Ki; 

means for determining a ratio Ki/NiT, wherein said ratio 
is smaller than a constant value W, W being a positive 
real number; determined by a bandwidth of a transmis- 
sion channel of said OFDM transmission system; and 

means for ordering said data transmitting symbols for 45 
transmission such that said OFDM transmission frames 
include data transmitting symbols having a relatively 
long effective symbol length and a relatively long guard 
interval length for fixed reception, and said OFDM 
transmission frames include data transmission symbols 50 
having a relatively short effective symbol length and a 
relatively short guard interval length for mobile recep- 
tion. 

5. An orthogonal frequency division multiplexing trans- 
mission system according to claim 4, wherein said system is 
used for digital television broadcasting. 

6. An orthogonal frequency division multiplexing trans- 
mission system according to claim 4, wherein at least one of 
said data transmitting symbols having a relatively short 
effective symbol length and a relatively short guard interval 
length for mobile reception are transmitted at a predeter- 
mined time interval within a transmission frame. 

7. An orthogonal frequency division multiplexing 
(OFDM) transmission system comprising: 

means for transmitting data in OFDM transmission 
frames defined by T, positive integers Ni and Ki, and 
zero or positive integer Mi, wherein T is a time interval 
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of OFDM sampling points NiT is an effective symbol 
length, MiT is a guard interval length, and Ki is a 
number of carrier waves of an i-th data transmission 
symbol in said OFDM transmission frames; 

means for arbitrarily selecting values of Ni, Mi and Ki; 

means for determining a ratio Ki/NiT, wherein said ratio 
is smaller than a constant value W, W being a positive 
real number, determined by a bandwidth of a transmis- 
sion channel of said OFDM transmission system; 

means for transmitting at least part of the data of a specific 
data transmitting symbol in an OFDM transmission 
frame, where an effective symbol length Na'l, Na being 
a positive integer, a guard interval length MaT, Ma 
being zero or a positive integer, and a number of carrier 
waves Ka, Ka being a positive integer, of said specific 
data transmitting symbol are known by the receiver 
along with modulation techniques selected for the 
carrier waves of said specific data transmission symbol, 
so that at least part of the data on the effective symbol 
lengths, the guard interval lengths, the number of 
carrier waves and the modulation techniques selected 
for the respective carrier waves of all the data trans- 
mitting symbols other than said specific data transmit- 
ting symbol in said specific OFDM transmission frame 
are transmitted from a transmitter to a receiver by said 
specific symbol; and 

means for modifying at least one of said elTective symbol 
length, said guard interval length, said number of 
carrier waves and the modulation techniques for each 
OFDM transmission frame by a specific data transmit- 
ting symbol on an OFDM transmission frame basis. 

8. A method for transmitting data in an orthogonal fre- 
quency division multiplexing (OFDM) transmission system, 
comprising: 

transmitting at least one OFDM transmission frame 
defined by T, positive integers Ni and Ki, and zero or 
positive integer Mi, wherein T is a time interval of 
OFDM sampling points, NiT is an effective symbol 
length, MiT is a guard interval length and Ki is a 
number of carrier waves of an i-th data transmission 
symbol in said OFDM transmission frame; 

arbitrarily selecting values of Ni, Mi and Ki; 

determining a ratio Ki/NiT which is smaller than a con- 
stant value W, W being a positive real number, deter- 
mined by a bandmdth of a transmission channel of said 
transmission system; and 

ordering said data transmitting symbols so that said data 
transmitting symbols are transmitted in such an order 
that the data transmitting symbols having an identical 
effective symbol length and a guard interval length are 
continuously arranged on the time base and a number 
of switching points where two adjacent data transmit- 
ting symbols having at least mutually different effective 
symbol lengths or mutually different guard interval 
lengths arc located is minimized. 

9. A method for transmitting data in an orthogonal fre- 
quency division multiplexing (OFDM) transmission system, 
comprising: 

transmitting at least one OFDM transmission frame 
defined by T, positive integers Ni and Ki, and zero or 
positive integer Mi, wherein T is a time interval of 
OFDM sampling points, NiT is an effective symbol 
length, MiT is a guard interval length and Ki is a 
number of carrier waves of an i-th data transmission 
symbol in said OFDM transmission frame; 

arbitrarily selecting values of Ni, Mi and Ki; 
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determining a ratio Ki^^NiT which is smaller than a con- 
stant value W, W being a positive real number, deter- 
mined by a bandwidth of a transmission channel of said 
OFDM transmission system; and 

ordering said data transmitting symbols such that said ^ 
OFDM transmission frames include data transmitting 
symbols having a relatively long effective symbol 
length and a relatively long guard interval length for 
fixed reception, and said OFDM transmission frames 
include data transmitting symbols having a relatively 10 
short effective symbol length and a relatively short 
guard interval length for mobile reception. 

10. A method for transmitting data in an orthogonal 
frequency division multiplexing (OFDM) transmission 
system, comprising: 15 

transmitting at least one OFDM transmission frame 
defined by T, positive integers Ni and Ki and zero or 
positive integer Mi, wherein T is a time interval of 
OFDM sampling points, NiT is an effective symbol 
length, MiT is a guard interval length and Ki is a 
number of carrier waves of an i-th data transmission 
symbol in said OFDM transmission frame; 

arbitrarily selecting values of Ni, Mi and Ki; 

determining a ratio Ki^^iT which is smaller than a con- 
stant value W, W being a positive real number, deter- 
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mined by a bandwidth of a transmission channel of said 
OFDM transmission system; 
transmitting at least part of the data of a specific data 
transmitting symbol in an OFDM transmission frame, 
where an effective symbol length NaT, Na being a 
positive integer, a guard interval length MaT, Ma being 
zero or a positive integer, and a nimiber of carrier 
waves Ka, Ka being a positive integer, of said specific 
data transmitting symbol are known by the receiver 
along with the modulation techniques selected for the 
carrier waves of the specific symbol, so that at least part 
of the data on the effective symbol lengths, the guard 
interval lengths, the number of carrier waves and the 
modulation techniques selected for the respective car- 
rier waves of all the data transmitting symbols other 
than said specific data transmitting symbol in said 
specific OFDM transmission frame are transmitted 
from a transmitter to a receiver by said specific symbol; 
and 

modifying at least one of said effective symbol length, 
said guard interval length, said number of carrier waves 
and said modulation techniques for each OFDM trans- 
mission frame by a specific data transmitting symbol on 
an OFDM transmission frame baisis. 

9iC JiC « 9iC « 



PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 10-028077 
(43)Date of publication of application : 27.01.1998 



(51)lnt.CI. 



H04B 1/707 
H04B 7/26 
H04J 11/00 



(21)Application number : 08-215888 



(22)Date of filing: 



11.07.1996 



(71) Applicant : SATO TAKURO 

WATANABE SOICHI 
ABE TAKEO 

(72) lnventor : SATO TAKURO 

WATANABE SOICHI 
ABE TAKEO 



(54) COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make reception data in a base station hold the orthogonal 
relation of an orthogonal code and to synchronize reception signals by compression- encoding 
the advance/delay information of the time calculated so as to match the synchronization of the 
orthogonal code of the reception signals from respective mobile stations and transmitting it to 
the mobile stations. 

SOLUTION: Output is passed through a parallel/serial converter 407 and turned into serial data. 
To the data, noise equivalent to a time difference with the reception data from the surrounding 
mobile station is superimposed. The data are judged by using a judgement device 409. Noise 
signals are used and delay time is predicted by using a delay time control signal predicting 
device 411. The predicted delay time difference is encoded and transmitted from the 
transmitter of the base station to the respective mobile stations. The signals are turned into 
input signals to a receiver and the timing of the transmission signals of the respective mobile 
stations is adjusted. Thus, the orthogonal codes used as the spreading signals of the data in the 
respective mobile stations are synchronized. 



(19)0*H#fFJt (JP) 



(12) ^ H # ^ ^ 



(A) 



1^10 - 28077 

(43)^11 B ¥sKl0^a998)i^27e 



(51) Intel.' 
H0 4B 1/707 
7/26 

HO 4 J 11/00 



F I 

HO 4 J 13/00 
11/00 

H0 4B 7/26 



D 
Z 

N 



mm^ Mm mMm&>mi mm e m) 



||P^~215888 



sp^8^{1996)7^11B 



(71)ffl^ 59602522? 
(JDmWiA 596120854 

mm a- 

(71)fflKA 598025249 

m 3 mm 
mmwm m mm 



(54) [mm<Dm} mmt 



{57) imm 




(2) 



mmW- 1 0-28077 



mm ^tcfz^^mmiic^'o x , mmf-fmint^ 

[000 1 3 

<^Mmzmtii>(r>x'h^o 

[ 0 0 0 2 ] 

im^mm] .rc^js^Ms rr. mu i i e 

r ffi "C o m p a r i s o n o f d i f f e r e n 

t D £■ t e c t i o n A 1 g o r i t h m s f o r 
O F D M - C D M A i n B r o a ci b a n d R 
a y 1 e i g h fading" €• IEEE V TC 9 

JiAlftT-iS'C'Wa 1 shVh'J^';?.T'^t.. I FF 

Txm^ Lx t !> m-f J. o fz . sifJiif co«^^» 

[0003] 

^ximixmi. mizmi. mmmi^f-- 
^mmmzx mmmmmtzttmmix^ 

wixmmLx %> . m'mxmm^~nmmn(r> 
^^mmmLxmw%mmmhz.tt^xt^£ 

[00041 

Tmixmm^iiiT-^^^^mm^. ^msm 

izmMxmj^t^^mmt . mrnit^^coxumm 
mm^zmit^mmt mim^ztiv^x^mMsv^^ 

mm^mrmi. smmtLx^mm^mth 
mM^b-. mmmiim:x:w-^'xm.Lxmmh9'~^ 

mm:Lxmmtmmim-iz.bmmittmim 



I 0 0 0 5] 

(mii'dcoiommth^-^) mmi>zm-w^ 

<^)mmm^n ixmmzmmti , 

[0006] ^^mc^yrnimmc^ymmsc^Mf^izjo^^'' 

X.. A7]r-:i^iw:mmmmmLxmicnm^T- 

[0007] [i3c^^-«wa 1 s ^.'^-^rnmnm^^ 

L , -e<om:^i immm-h - 1 -ens =r t ifix% 

[0008] mm<r)'mmmmzi-j\,^x , m.<m 

w0iiy^^mmiifijm^m^mnxm^firc.f'-9 

xmmmm'fmfsizi.^y. mmmmm-t. m 
[0009] mmm^r^ ^^^m^^^Lx. mm 

[0010] :^mnmMW£mm^i<z-^\^xmm^zm 

[0011] m--ffmm 

mSMXh -oX^ X-h f --9 3 0 iC.ii- lfT..'t//^;5'Wl/ 
S:Ms3 0 2 r, 1 MNc?>'t5'^;lr--^'t.^S?Sti 

[0012] mmivtzT-ni.mm3 o 4 d , 

[ 0 0 1 3 ] &w-?-{..±MiuS7-yxMi3 0 5 

3 0 (>\>zi: ^^i'^^ivrm^'f-^iiZ^D^ify-t 

h o aiirrs s ymmms o ? j; osmtfcr 

^{sD/ Ai£Mis3 0 9 iitLxmm. mim^i 



( 3 ) mmW- 1 0-28077 



./D^iill4 0 3-c-r ■■)• ^'^/i-fttfc^MSii.. ^yr 
K ^iif^im. its 7 - 'J 4: 0 4: J; 'C 

lit I. 

[GO 1 5] -o^K #t-r^^/Mtf}i. iiftfilfciBlt-g: 
T;k^mif4 0 7 ^'MLX^- >; r/tr-5'i;4"l>« .r^?) 

8#i]$il»fi^1^}iS4 1 1 arfflUTSMB^fglS'l^at- 

[0016] icDimimoms ^z^Lt:^ m^3 o 
[GO 1 7] 2. wsmmm 

t::J:-5T>t9WI-T-^' (b) iz'mMih - #f-^-^^ 

;l./^>'- n (7)T--9mm±N^C^) 1 c?) d/N t tcS . 
[0018] #-f -\'^x.'U.o-r-3'i^. #a--^r#i:fj^) 
y^T*^^17:;ES:ft^7^0-«'Cl)SWa 1 s hff^ ( c ) 

[0019] ^<^j*lcD. ')fts:< h i-ocOf-^^^/kft^ 

{-rMH'v hfi" (e) ^mm-h. }£<7)^^-^Mzn 

m^h.oymmmim.x^.m\ 

[00 2 0] mmvf:z^^^ii^)vmt:-mmy--'} 

[0021] fiisz7--u j«L?-cajtj ( g ) \±: im 



mm^^^ymn^zm-^xmhixh. mmmmmm 

[0022] mA(rmms<^:mmzmh 9 a Af-i— 

m&zi.->xw>h. 

[0023] -3c?)if ffli3»>^>i7)giifi^tov .-r , m 

mz'Sm ( d ) „ Slltli::iyi/V(:;M p^y bf-^ 
^/l-SrmSil SiXJ^c^-v ■^)V\iZiM n y bfg-t (e) 

I s h^¥-t ( c ) -s-fflvvc. ffliiiS:W.S:fr9 . fflUMff 
^tifc^fi^'-f Sy^^^fflV.S. «.f--rMT-^ 

{ b ) i& i-n- >' 'i r/i/Scs L.. T y y rn.-f-:?' 
( a ) tth , > I) 7;kT™^*^^.T™^f!MS:tTV\ 

[ 0 0 2 5 ] <^K, M®«praMiFgstc:-oi,^T3i^^ « f« 

*^'^feTl>, -.ffyxyir^mmmtlyT: . m4rvyV)vy 

[0026] mAx\t. z.<m^m:mm-thifm- 
[iti] 

[0027] ->^yP.iV'>'V7)l'^ms<7)\i'MR 

^ it) xmh-t. z.m^mmmmmm^m^ 

m2] 

[1:3] 

mhtm^mht. - 1 immmxmmm^ 



(4) 



10-28077 



[ 0 0 2 9 ] H 3 (CjS Lfz . ##iJ^{4 .. - c7.)tt|f S-g 
mUT'lSli LT . "fib&yfiMmwm 3 0 8 fc^-^v ^ 

[0030] ^tT^mmm. mmmmnmt t 
mmm^Hz^^ X 0 iz^ mm tt v ^s*^. ik-c<^f->v 

[00 32] ^ixffmmvu. mm^c^immmi 
'iy^iz-:>v^x'£Kxv^tpt'r>f::. wmmimm 

[00 3 3] iTt. 5tefcav^f^. gi!K?tC=F#fI^*% 

[00 34] It-t. T'jf#*^)7c:&£3:y?-K-l >^WS' 
[00 3 5] "Ccoi^Hi^-tla. T-:5' S-x^^? h;iftt; 

^^■tzmmmmiz-D^^xm^x^tztK hmw^ 



[ 0 0 3 6 ] 3 . W^^crmm 

izn Lx f~ -9 ^^mthm^. ^"^mm t mm h 
mmmmm:< . mmmr-i^mm^k t 

xm lizmmn-c') miS: t s t t^x^ i „ z i-uc 

[0037] mmmM'^mn 
»mx'h>i>. 

m^^i> ^1 1 x'^^Mmmm^^<^mi^-^mx'h i , 

[ 0 0 3 9 ] 

^mi-i:ibfm . mmwrncmtttzmmmmc^ 

mil mm<^-7)i'i-^^ u T^^ffm&iTjktw. 
mmxhh. 

m2} mmm<^)^fv^^^vmmmm^stm 



[03 ] m-mm(^y¥mfmmc^)'^>i-t^^ u rmm 
(ms&i^-wmx-h -s , 



ia2] 



FFT202 #^i:iS203 




(5) 



Wl 0 -2807 



1 1 mm-^-'^^-mmm 




1^' m^ii 




m5] 



4 4 ^ 




mW-l 0-280 7 7 



!6] 



IS] rLRj^"^ — Lri_r 

i i 1 I 



(0 wabh n..n.rLRRnj"U'Lru"U"U"U"L 
ruuijnjijijijnjijm 



(e) Jt-f 




«« LTLP JIP~ 



;£8 



mi 



-xJlP- 



- — LRnJUL 

'/W^ii 



a2)mm mm ft- az)mm mm mm 



espacenet - Bibliographic data 



Page 1 of 2 




K»i ffiH s 



Bi& i 



DIGITAL RADIO GOI^IiyNICATIOM EQUIPMEHJ 



Publication date: 

lnventor(s): 

Applicant(s): 

Classification: 



Application 
number: 

Priority number 
(s): 



Also published as: 



1998-03-31 

FOSCHINI GERARD JOSEPH + 
LUCENT TECHNOLOGIES INC h 



international: 
- European: 



H04B15/00; H04B7/06; H04J99/00; H04L1/06; H04B7/08; 
(IPC1-7): H04B15/00 



H04BZ{Q6C2C; m4U/Q6T 
JP1 99701 76070 19970701 
US1 9960673981 19960701 

• EP0S1?401..(A3| 

• US 609?7Z1..i:A^ 

• JP 200S048433..(^ 



Abstract of JP 10084324 
(A) 



PROBLEM TO BE SOLVED: To irjcreaso a dat* 
tr^sf^^ffiis^ioft bit f^sle to a vyine very cio'jf^ to a ii 
of Shat-ifiOf^ by dex/ij;!5"!g the digita! radio 
co=T:r5*si!nicat:on system so that asi n-din^ans-on 
systerr: is dlsasserrsbied irsto (r!)se5:s of iinear 



pfocesssng arr-ong th& signals. SOLUTION: A 
f SCSiVsr 50 !S JTjade itp of «? pSiirslsty of ssritsrif-j? . ^ .-^ 

a trarssniittor having fjiiiraliiy of tr^snsmisisioi^ 
a?'!te:")n« o!OJT!er!i.'i a sigt^^fi! vf--Ci,o?\ ^vign^s; pre- 
pfooo^^;?^g lifiii ynd a decodf;! 65. The pro- 
pro'^'j^v^vsn-j ijnif 60 ^ppiios pr-^iisi-niriaj^ prooossing to 
tho signai voctor "f he p:"0:::r::r:^3!y processing is -^s; >-t^<x<>>. 
CO ri ot.ed by suLnraotirsg docodiriy ^o^iijit obtyifsed s^^^^i 
by decoding iho signai vector cubieoted to ■^^^^;^::^V 
pre iirrii nary procossiiig by the pre -processing tin it 60 




ssnd fiijilifyirig «?l^??rier5ts of the signal vector havifsg 
bf^en r^csivsd after the sigrsal vector binder 
pro->333ing at present and not processed y»3t from 
the signs! y^dior i^nd»3r processing at present. The 
dficodor 65 decodes l:he x^^uM obtained fror?^ the 
pr«r>ls5rslrsary' processing of tho signal vector 



http://worldwide.espacenetxom/publicationDetails^iblio?DB=EPODOC&adjacent=tm 



5/16/2011 



mB^mmsfOT) (12) ^ m g*^ ^ ^ (a) (ii)!i#iiFffl«4iB8#^ 

#W¥10-84324 

(43)^180 ipri6l0¥(1998)3^31B 

(5i)intci.« mm^ /frtsiffl*^ Fi ms^^mm 

H0 4B 15/00 H0 4B 15/00 





4$M¥9- 176070 


(71)tHKA 


596077259 
























Lucent Technologies 




673981 




Inc. 




1996^ 7 ;! 1 g 




T^'J*-@-*S 07974 ~:i.~-J^~i> 




*a (US) 




-^V-t^k T>>>x> 7^3.— 








600-700 






(72)5fiM« 










7/U*-&*a, 08879 -:x->7+— >J 
















XhU-h 79 








#1!± !W: 











(54) v'^pifMiMmmm 



(57) [Sit;] 

- n t , ff^m«ia#ff 6 0 t . fX^§|6 5 t „ 




(2) 



#^¥10-84324 



[ mam 1 ] mmcoryri-co^^ ifi , -m<^mm 

mMmm^^iorsizs:in^rimBim&^^^. 

N tB#r^a§ v</)mi:zmn^iifzmii-mc)m^^^' h 
b {zmmt txd^x. mmm^K 9 \- jv^mm^ 

M'f^MzMMi^tifznm ( n> 1 ) c^MMcrMM 

■^fiS^**^^'?, ^xcom^mry^'i-^zx^xm^m 

mm'&cri'sm ■ mmmm^thi-ommhtz 

■ mmmmizr>^':>xim$ritz^ri^ricr)^'')i'- 
rp^(^miiim<^' hfi^m^m-tifz^io^RTh-^ 

^ti^'ticmmM:^tmtminryfi-m^cf) o -tbo^ 
fimmmryTi-mi'tmm'mo^j:. mtm 

nfi ( n> 1 ) (rmmry'ri-m^^^-tmimm.iz 

i.':>xmiE^iifziEm^ii^'iic^:>ni^7L ( n>l ) co 

m^i' yji^t Lx^mt htzib(Dmi.(r>ry7-i-m^ 



m^M^(^mi,z^m^fis.-ymmiTyy'i'm^<7)d 

hc^^m^(^mitTyTi~m^izmm~ti>. niX7i<^ 

fi-^<^'h;kSr. friS^^U:*^J?>Tyn-KL, (b) 

b^zm^-fimmniX7tm^<^ hJimmmifzm 
( c ) r y o- F ^ix/tfiia 1 -20 nj^^^oft-^'^:.^? h 

Mzmm-flii^^^^ittl. j;dt#«)L, 
i^j!!Ml5lSI**. 

;<'i'Ji^^7yu-Yi-ltz>!b(D^m-*^^j:l. Zbi 

w&ibti. mnm^, 
imm] mmx'h-^x. 

mm(^yMm7y^i~m^^^i-immmm^zx-^xmm 
^titzimi^ti^-tim^<^ hfib ix'^mi-^z 
i!bmm<^TyTi-m^b. 

mmmmsib, 

mfBfi^tuJ?5JI[iIB*\ 

izmM^crjimK^^ h)v^^i^mtm. s.-:>Mi,zm^^ 
(omn^-!^ Vf\^cr,mz^ii^fitz>m-^tix\^^j:\^mn 

h)wmm$:Mzmii'pc')i9^^^' huti^i^-^uit 
. fzMzimcomim^'^:? hiuimmti xoiz 
mh. 

I. J; 3 \z\m-fh , ; b mmbti . gff hs^, 

«fi^<^' h)\^xh 0 , nffimmmryT-rmTcom 

mmuy. zbmmbtm^m4^^mM^. 

m!SiM^<r>mz^m^fifzm^'<.^' v^i^ nmzmm 

L X wmm ^ fitzm^ ^ mm.\tTy^^m=^\zm t x 
'mxMJimmztm'f h fzw:> , ^ Lxmwmtr y -f 



(3) 



#^¥10-84324 



ra*tcSfi§ti^:^i. l^il^on^^7u^o^i-^^:^' v>vam 

I'^xii^ti^fifzm'^^^mit-fhtzi^cn^mimm^ 
[fi^Jiio] ^mmm'hr.x. 

nffl ( n> 1 ) (T^mary'ri^mT^^thm.imm.iz 

l-oXmE^Kfzim^^tL^ti<:r)nMjt ( n>l ) (?) 

m^^^ Y)vt Lx^m-i,tz^<rym.<^Ty'r')-m'f 

miz'sm^timmmmmmmmzx xmrn^titzm 
mzim^<^nwt<r)mn'<^^v)vi}^t>m.m\ 

)Vimm-^i:oizimi. 
mtmnwmmmmz j; mis n <>Fjt(^\v^'<-^ v 

[ff^iiii] mmm.xh'>x. 
■ ^yxvu~Mz^mi\Lthtzm). K^mty:^ 

mmz i. -5 T mIE-tyx h y -Aio 3 hcTMlii'ti' i IS 



mt-'^^m^iitimimnit^ii.f^'f-ft:, mm. 
^^m^^-tt z t i:!mti-i>msm 1 1 o^s. 

[000 1] 

^zmti. 

[0002] 

mmmmzm-thy^yycr)^& (-mz, y^ 
yy<^^xiii^\/y(7)^mk^^b Lxmti 

h) ^mv^xm)A^fih. mm^yvv-vii (a) 51 
imm^za tti>^s«m^ . {h)m^ ^mimm ( -f 
4V) . ^m&ziinh7yTi-ff)\m. ( c ) mm 

I, V K -5 C> iOP^: § ^ N° 5 - ^ t < „ 
[0 0 0 3] y^h^lU-l 0~<D7 3:~=yy^'WniiZi5 

x\ mnmmmwAif'smmmcri¥iifx^ti€h.3 0 

fi^7)T>x-^SrfflV^|, ^-^^-fAt-^t^TSHb p s/H 
z t ^: D . ¥%fi^Sitmt{± 2 4 d B t . 
[0004] 

[mmmi^dti-mm] ^tx. sfyb^- 

)z'-/hy-hi,z^\Mi.txmmix^y^t'-^fz. Z(dx 
o^i^xy^Mzm^-tih'-yhu-m. §'<xh-t^^ 

■^^y^y^yyc^mmm^ih, 1 mx!,i2MiTcomxh-> 

fz. z(/)imc^)i.^mm. m^cMmizxmm 
•ri> i^^^f- A ^ffis-ri. /ti^ts?;^ L^rtmtf ^^>^v> 

[0005] 

(Hff^J) #tt*>'iIf|^at=i:'DT*»^D«^ 

ru!rjtyxTM.^^-^M. (mmmf]) i?)nl|c7)l 

[0006] :^m(r>imizm'^^ . mmtz^^t 

t . mmmmmi^zmm'tmm.c)7y'r-rizhtz->x 

^ti^ticrMmS^crmz^E^tifzim^&ji^ ( gff ft 

-^jt^i-) ijy ^ii^-iicomnTyTi-m^i/zmm-m. 

l^ratcDSt. i^ScT)^ . l^raR^^:^ 



(4) 



#^¥10-84324 



[0007] mtmi ■ m^m^^-tm^m-i^(^m 

-^^jHm^^^ hivMMi. "tc^Mm^^^ h/vmMm 

[0008] 

b • -y- • --K^ y h ( 2jm^) mmr-^T^i-^m 

±Thi. mm.. ^'yh/mmTmLtzmim^±^T^' 
mmm {xmmmm) izminm. -r^ib^ffl^ 

[0 0 0 9] TPK-fel'^-C, *^0J«7-^T-^'f-i't?) 

{z^\^xmL\MW(^yTyT^m'f~k-M-th^mfTv 
[0010] *siHH<5or-^x^'^-\'«7)UiHB^ii)-*»'9^ 

( A w G N ) ^-^-fh mim.wm\mmxh j; 3 ^: 

r = g* s + V 

g, s. SVviiS»NK <'K7t^)^^V)V (•f^j:h 
^>2Nr HiJ^Tt) •CS)'&. 

[0 0 15] mwMnmmt<Rj£fh(^x. m\my 

i£gi0^f;-1rpfi^, gt'-^-To ^ff)mi. g(t) out 

w & m%n I. „ BfPEUffistd: , h av' ^ o 7 - u 
[ici] 

(3) 



r = ^pltif xhxs + v 



[0011] iftWtfi. nt Sti^'n, T-. 3IffSg& 

ygftSgti^tti-^S^Tk-^ (MEA) r^coryf- 
i-Si^c^ffla&^fi^-^i^t-. mm^fitzm^ {mm 

\<zmiim^v<)v^, np <^:7co^^' h/i-. v{t)-e' 

[0012] ^m^fifzim i^mm) ^ . r ( t )?■• 

^ifi^^-fh ^ px-mm-fh i 

[0013] ^mf^nmmt ( s nr ) ^ . pt-h 
t)(9>i.a^iffi-<y^NVi^xiE^ff?ii2:. g{t) xm-. 

g(t) iWtUzhcoi hit) xmt> ^^X\ 

hit) CO. m^(r>mm<7)sEmmi. m 

[ 0 0 1 4 ] X. imximi-mmmimi-^m:^ 

( 1 ) 

^ rMt^ iiK-^mit 'Jy^ co^Sl^z-B ft I ^m^T V 

A (imTt)m¥c(?^m 1 / 2 tm^m. ^tix\^h. hcot 



[ 0 01 6 ] X. jimj&s&SMiJfl^^ UHlftS&i: LX 

Hi: =NonT«l(0,1/V2) + ■yf^xt^omai{0,^/^^2) 



mi-tti^'tin^^RcoTyTi-m^i^i-h i -5 1 

[0017] i/2'AW3mmLfz*^ik. ^mmm 

WC^tifz ( i i d : i ndependant , identically distribute 

d) J mmx^u^i^. *fi:a-tScoxyhU^#f 
(3) 



■C-J>§:^i (x^zT-S-T) E I Hij I 2 =lf^£hi:o 

izimit^fitzmxhh. 

[0018] m.com.Riimi^m\-^h t , *^bhco 
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[0020] StX, jMffgg^s^— tf'taft^c^*!^ 

[002 1] 1^ mi 

C^logadet [InR+ (p/iii) XHH»] bps 
ZZt,Z^ d e t {i;5i£fi2r , I nftii ( Hr X ni ) cOfl^ i^^i, ni = n, 



[0022] ff^ijHiO^atO^^ t-5(,^T. i-Xf-A 
ii. roUTj (Jg5ECO>-xf-A§SX*iSJ£Six5:V^ 
; t Xi± r NOT OUTj (J^gcOi^X 

[0023] Mt, t-y fV- h ^:m^-th^^. V^t- 

[0 0 24] Z.h.\,JJm.crM'kii'^%i^h.hi.o{z^ 

Hz (4 ) 



[0 0 2 5]±ia2:#Ji^tSi:. WJ(n. n) ("t^ 

n 

C > Slogs[1 + (p/n)xx*aj bps/Hz 

k=l 



(5) 



[ 0 0 2 6 ] ( 5 ) iOMitc-^Jt^TJi. flfptM^^ 
[ 0 0 2 7 ] OT. *^SHcO«t4M&. iIiiSMic6ffl 

Bi!;6»*i, J: 3 1 , mmwmmmmz^ o ^ < 
[0028] -mmnziiv-^x-. imm>zm^\^x% 
^-y'v?^ {^m!m.%mm 2 o*iT-^igi ^t^h 
h ^j~MzM^ L . ^fi^-ti(^mm/K^m 3 0-1- 

3 0 - N ^zim Ztlt, oy^m/^^^fnti^-fK^ 
'f-9xv^)-i^im.±mkz^mtLxti-^ih,^'f^. 
[0029] micor-iS'xhy-A^miJi 



(7)^Pl/w-f-|i3 0- It;, Xm2(7)T-^Xby-A 

£® 2 ac?)^iii/i$#s 3 0-2 (cf ixmffii& t . 
Tmx'hh. 

[0030] :iflihff)f~^XV^)~Ui^^^ti^'tL 

c^mmYJ^3o\,ziiv^x-. m^j:h vK^jti^<^^^wycfi 
[zmv^T^fih.. 

[003 1 ] iiL<(±, mmAommz3o 1^0-3 
-^'xM;-Aco-fe:/^yh^nii<?)jiftTyr-t4 5 

- 1-4 S-ntcfiS^-lJ:. <>K\^XZfi^<nTy'fi~ifi 

-^Ss3 0 i , Wiif 3 0 - 1 , t^ryT-t^ 5 
t^Wf^ , Lit*>'-3 T . ^1. 1 ocDh' V ^ X h 'J -A 

(t-^i^*., ^m/'^n^3 0 i ) tggi> loiTiryr 

[0032] z<r)i.ot£ r^Rj (m^^h'^n^^^t 

vfpXh D , tit^i-^ X 1 oo-tf ^';i-^g|5tgt-§f!# 

/w^S53 0-l*^ji>oai*. M-iifV^X (iHliK) 3 1 
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^0r»^0^B^tT>-T:^4 5- l^ffll^-C3S^i§i^■g.» ^ 
LT^tXS 1 - 1 Sr:f>fC|g2iOr#cO^{Cfl^Silit 

[0033] >rcOj;otcLT, ^^-^il:;S^^7tnffl^7)t'■-7 

[0034] 02 tfOgfiilB 5 OJi. -Pc^R F 

^£5 0<i;X, BfrMS6 0 i: , fl^li6 5 t , v;^^ 

[0035] mmm^60i)m^^im<^' h/i^t tx 

fit.M°<7) ( a ) ^f■^«w■ ( b ) mm\t%ff}^mi: 
m\^xm9mf^. 'S.m^^ hMiryTi-55-i- 

[0036] a-f-S6 5*\ mMia^tl/ifi-f-^^ b^L- 

[0037] ^LX^JV^rV^^l OtiK LcryXotiZ 
LX%iotltz^7'X h ij -A ^ ^m.it LX.r-^mi 

[ 0 0 3 8 ] j; DftfrB^jtc, m%mm2 5ay-gffSK 

5 0^0iB!^rAi■mm6ffl^0r>'f-^4 5-1-4 5- 
6S.y5 5-l-5 5-6&Wt-^t«SL, XSffS 

[0039] iiDM^^ Lil^f , Kftl^7)ftWryr-^ 

[0040] ±iEo i 3 sfift-^^^' h/Ki. ry 

T-f 5 5-1-5 5-n(Cj;'5Tm^'ilSfiSil?t:n 



- 2 (i. nmcr)mmtn-^x{z'o\-^xmWim-t;h'\t 
{^zmmimmMUzi:><D) ^gnt. jjiTiBi»f25 

Sz- cr>mi,Z^m^tLfzV^<-Oi)-'Cr)n<'Fjm 
b56-l-56-6 (Hff^) ±c7);g.ffld5 ( Fvb) 

7-l~5 7-m (m^l ) ^0#«tOV^TTy•r■^5 

5-1-5 5-6tJ;o-CSft^il§o 

[0042] 3i^-r§a»tofftrBm^ vc^mz-sm^ti 

mmxip-t) <^)y-iry::^im4(rmmz9^.-t., y- 

m&(r,mm&^comiz'^iE^tifz bikjmm^^' vji 

mums) (Ty^x^m. 

[0043] jii>#SEiOB#rBm$ Tamz^E^tifzW. 

i^^'hji) 4±, ^titi-^emz^^iixmA 
iz^-ti: 0 ^j:m^<mmti<fM^iii . mi i-s.mico 

$ r (/mz'SiM $ titz 6 j^Tca*^ ^ h e 
i^zmm^fi {mu. 1-4. 6 ^^fm) . ^tirtimm 

ryf-TA 5-1-45-6 ( f iif iin+s-^nfs-f - 1 

~6-c^^-r) \,zmsfhi.^m.mtih. kn. 04 

s*t±^tim»s«j3HiSi^4 5 i tc5iM-r.g.o 
[ 0 0 4 5 ] 04 tt". ms^SKiHio^ffi^^' 

^mmm%. Mz^.-n^zm^-^xmuyA tii^^, 
^idi^mmzm-yXTm\iz>mA.i f^m-h. 

7°p^rx{i, m,zivcfXo\zkM^\zm^L. m4. 

3 x-i^t^'mmmy—^-yxmrnmixis^hm^ 

[0046] ^il*^ji>7°a-feXJiMt, Mc;0:^r6l^En 
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[0047] m^y'vi -y ^ tiiM-rii^^' hiv^m^m 
vjvcryyu^v^i-^t^mix^tLh. Tfa^i.j;5t. mm 

[0048] TtcSg/^^ J: a ^nitcfMh 

htz-ox^n^fitzmMmMi. .itihmmryT-r<D 

imi^zmmimz-mzmzix^ i^<^kt^. ) 

[ 0 0 4 9 3 m^mmmsizmKwm- 

I. zzx.. mmmx^vrii. mm~tMmzf^-ox 
±ii<Di±ux'mnti , ■iixi^m<D i osr^&^t-^ 

041, b, e. St^fti^-^, 

[0050] mmt:fS^K':>M'*)^<tht:ibiz. a 

rmmxii. fiiitoiw-r-^tm i r a j 
±<Dmmzht::i^^j:\^i: o ^j:mm^^timmmh . m 

^SStor^t^t-iifiTyr-f 4 5 - IRV^A 5 - 2 til 

m'ti2mmm (yny^) rbj {i. ^j^raj co 

[00 5 1 ] p^, 1^/1 Taj (last.^&itT-^j^-r) J;D 

^;ff?ijH«s^^^^#^, XM-iJf (a) ffiSJ^M:^, 

( b ) mm-fyr y ymm. ( c ) ssv ^xsfis 

[00 5 2] Mmmt. m5^^i^mxoi,z^ micD 
Taj ii^^M^vi^t^bmmrm^^z 

tfit^l. Zfl^. ajV{t)X'm-t. ZZIZ, j = 

S^m{3tm!ii.&^^. Taj j;DT^fiOM®t 

it^mizxm\iii}^mv}Li::tiR^i>, mif. mm 



r a J i 'o^Uizm.^iitzmm^zmmLmm r a j so 

[00 53] -t^xhib. Ztii^crM'^ljitfmiii^tLX 

ti^-f. ^m\<zt^'^x^tpy^cox\ l^fJl Taj (7)m 

■^^^ittt'mcnht'fmi. «fJi Taj izmm-t 

mmM:^v\f^iz#^i-i>^miii(omimcoim 

tim^j:ltz^Xhh. 

[0 0 54] r*»^>2rfc*/t*«l,^f^§|*|iC#i5Et 

mMxMM Taj i:f)Tt(0 5mmMiimzmii^ti^ 
nhtixn'o. m.v^^^i'-'5criTyr"rii^hmm^ti 
tzm^m^t^i^(r)=fmi±xmm\^-mh'ox\>^m 

x\ zzi,zii^miii^x^K ^ofen. mi(^mmM:^ 
Taj to^^Tti. mimizem'Sm^''^ y^-yi~ 

^^■i^mmizmm-^^tix . w^j:mmizmm^ti 

[00 5 5] <'K<^)^ 2 vt^h 3 r tX^^mWi^^c^MliZ 

\i. mitryfi-A 5 -sizmm-^trnm raj 

■f-i>o ■r^:t'^5. MfiTyT-^4 5-6(c}iiH-r^±ffJ 
«i^Ji r b J xhh, m^:>A\wyMtryTi-A 5 - 1 

■^A5-A\,zm^^'m^\mm\%mh->x\-^ 

[0056] Wmz. ^liO.fc 0 ^rTP^H^ ^ 2ffl-fe' 

mM2--^ti\m'y^'^h,. tJ.Tti5iaiT-*.g.„ ^coto 

Taj c^-bi/^yhfcoV^-CRa§tLl.« 

(6r^^ii>7rtT-(7)rBl) 3Ift7y-f 
-^-45-2 -4 5-6 kzS-^-th 5'mAV%<^i^Xii^^ 

m-hoyx. 3iftTyTi-4 5 - 1 

Taj OM^fpi:>Zflt:,^'iXi\fth-)m.ifhh 

[ 0 0 5 7 ] i^ji r a J ^mmmh z t ij^^niofitz 

ffiie^. bt:i/i'^XZfii^(r,m^izi:-^xmtitr- 

^'^^feJS-rl.. ±iatS!^^T, Ei2(7)gfigS5 0A\ 
j^:t^<«ff^«M;f (i^tii Tbj ) (aTrnm) mm 

<7)i±UxmmMLX , l#fbiX/tS*& v;t/^7V?-9-7 

oizm^^-ri. <x\^x"?f]^i-ru^'->)-7 otiK mta^ii 
I., 

[0058] ±IBeOTO-feXS:ll6 tC^llcT^J^T-* 

^^ij^t^(^yMt{w^(^mnzm\hxm*(^^mMk. r 
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[0 0 5 9] mzrn^:'sitX7-yr6 0 2i,zM^.. ^ 

ZZlZTli. ±i,ZjiKtz]:dlz. m^co^^M^X'h 
-?■^^:^)^^^7°^-trX^i;X■fy7°6 0 3 tit.?^. :lZ 
T% mi.zX^'^^fitzU^t^^,(r>T'&{\,\^hfi\l) 

[0060] ikliZrv3-iiXi}^X-f-/7°6 OAltZa^^X. 

^§ „ ( ±t3i^/-^ j; a (c. ft±ft^M»^ib&« 

X. ;^7'-yT6 0 33tV;^x-yT6 0 4(7)Jl|*SriStCt 

TC.J;i\ ) 

[006 1] ±IE(C^V^T, ^T-yr6 0 5l,Zii\^Xr 
[0062] !> t#t<^:U*i^, X-r-7T6 1 0 tfc 

■^tffl tT;^-r 7 r 6 0 2 i,zmi . tf^tv 

»-f-S (Xr-y 7°607) „ BPiTXT'/7°6 0 6t 

)f otff^iiim.'S&ss^-r^^M I" F I NAL J t 

[00 6 3] tt^t<^rV\ -t^r^^^^TLTV^^rV^ 

Xf-y7°6 1 1 tfcl^T7°P-feX;6\ l|f[3^;aS:S 

[0 0 64] 7°P-tr^{i;^T'y7°6 0 TtCfcV-iT. BUM 

t. u^it^titzm^^ . mmmmm (x-f-yre o 
3) T-fm^^fz^iz?<i^ji,zmm-ti. u^it^ti 
fzmm^x. v;kf-7v^-9-im' (xt'/tsos) t 



[006 5] X. i)LXf--y7°6 0 6tfcV^TtTi3iX/t 

0 0 ii^i^'^imiii t xwmiiw±^ti^ „ 

[0066] ±fa^0ii«7-^f■^'f-r{i;lS'eatl.-i 

mmzii^hisbximxhi. -r^-b*,, ^ms 

cnmM^Mziki. ^ix. mk<^im\::Mcnt'com 
mcomtiit>^r^mj}xh-oxh. -trnzx-ox^tiimco 

hh. Lt^L^-o~)iimmmi-^'f'\hi.')\z^ ksl^ 
t-^ {mm.) \i-mzn±tmm,z\itsi^'f, ^±t£ 
%m.mm^wv^\z\im\z^ b xhh. 

[0067] B,zW^fti. 0 {CX07*>f> J& i. 0 

\z^ ^%mzu\.\i^-mm-m.fmhfih(r)X . ^<nm 
r-MzmimKimi(r,mm^&<u.-:>fz>^izmmL% 

[0 0 6S] ||L<4±, TERRORj iliSrrol-b 

RRORj -(Kyh-^'^^ttzim-tc. Z<r:i-( Kyhli2'0 
d:<^i:ol,z^^, 

TERRORj = TERRORnonsuppJ U rERRO 

-R-s u p p -I 

[0069] rERROR„„„,uppj ii. (?ijxi>t 

Ti]<^^x<mmi^i^=Fmi^^izf^i-i ^ t j: 

fM^tu-ztLxh. mzmimmimm^jK m^^^ 
■yhm'om (BER) ^^iti~vL^j:\>^zb^jmt 

I. ffliS TERROR^uppj {4, SOO TERRORj 

[0070] h LMt^ i-Xf-A^te^*^' 1 %f\ A^-y 
b-if-^X C^-^n-H) 3t)«l 0, OOOf -y 

t''yMeO*ii:l 0-7^S^T«i:^^.^:V\ t*^ 

*x 1 0-8= 1 0 s up-* T-*l><?)T-\ 1 0« fic7)>'1:>' 
■y h CO 3 1 .y h ^%fi 0 Sr-^fl-r I. » 

[007 1 ] ^cr>h'-yhm^<^mmii. m'omiz^ 

xwrn-t^. Lfj'L. zfi^mK^j^-^^yhmmz 
mm^^xi,. rERROR„,„,„ppj ^^cmmztt 
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[0072] ^co±, tc«M*»'g±^*^t 

[0073] nik7t(7m^(r) 1 J^TLW-^-ft/S-^^ktO^ 

[0074] M#mz. H. j ( 1 S j S n ) H = 
(H. 1, H 2 H „) i:^-S.J:3t**»^ 

[ 0 0 7 5 ] n*d, tf^iJHcoxy h 'J«IS^eaiiiSH>r^ 
Itii;. H. [i„n](i. ( n-k+ 1 ) J:^7t;T-S)l.„ M 
. [k.n] fcS^'S) «4 (k-l ) J^rTcT^-^, j = l, 

miX\ <i:*MB^tC. iid N(0, 1) iSjj-^^t- 

[0 0 7 6] Kt^tV^dt??j (in;^7cT-*§;6\ lES 

[0077] ^cOia^rltiJ^, ^n, 

7?i ^0)itg<t, TnX (n + 

1 ) /2j fflcTJ-irof'^V^Eii-^O^frA^'^Tiid 
«;5'>XffiT'^|,^t{4Bg^,*>-eJ)«., -?-<7)ite*. 23i 

S$Srli;ftM^:ti^-^^yxii;, 2n,2(n- 
1),...2 S«giS^*t-|>*SltWWj[iTi«^^ 2S 

cr>2m^^(^UiiX'hh. 

[ 0 0 7 8 ] 135 ^:9mLX%mth t . MJi r a J 
nthb\mmf^^^co^^(,Z':i\<^X. iiirtiM^j:^ 

[0 0 7 9] mi«o^ra;a§fc'?v^T{i. TSrcosfflco 



ffi 1 coB#rHm? t^t Lxmmmiz e sgft^M v 

?g»{4C= 1 ogj [l+(p/6)Xa;,2n bps/ 

[0080] jjs:coB#rBmscorBi{±, mc^)4m. ttihh 
i>^mAWiix\^hoyx. im/^^m^^^h. z.<n 

\>Zh\^X\i. mmiC= \ osi [ l + (p/6)X;tio'] 
[008 1 ] ^»^uimru^X[zk ''yX . :^l-iZ3k 

(Tiru^xt'^WM^ixh, :i:iX'\m<^ryr-i'i:i^(y(r) 

fi^5ffli?)^T*^T*-ri>i^t-\ «]iG-r-&§ac= i o 

g2 [ l+(p/6)x;t;22] bps/Hz 2:#l>!^:i>6t-ir' 

[0082] mmmry^i-m'f^zii ^ -exists 

hh. :iix^<Dem<^^^zhit->x^ti^timL\-^^ 

f^mr^m'^Lxmmt^i^x^MznLx. 
mi<m^x'^-x.htih. 

[iC4] 

6 

C = 1/6 X loBil + (p/6) X X3^ bps/Hz 
lc=t 

[0083] hLmm. >^Xf-AF*]t;t2k' (k=l, 
ts:b\m)iyX,T^-i)^miLXm^^ff)im^. ^M{il«CO 

[IS5] 

6 

C- X tegJ1+(f««)xto»]b(»Hz 

[0 084] [l5(C;K^j;3(C, b^^nm 

smco^mryTi-mi't i^-ti =yXTJ^ (6,6) 

[z-:)\^X<r)mW-^'r^i"?<n'^M.^^-lt^X'h 

A ( n , n ) cr)§»{i:iXiOsS;T'-¥-;t J^^t-S , 
[iS[6] 

n 

C = 2^ Jogs[l + (p/n) X X2h^ bps/Hz 
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[ 0 0 8 5 ] 07 (c, Micom&co^^^: . i^^rA^ 

-to laytfcl^T, ±ia {Mi.(f 7 a, 7b, 7c, 7 

cows^^-r. mmmni8a, sb, sc sds. 
[0 0 863 mm*'(>. tfEtcis^a*-*. ©v^ft-^*f 

X «\ 8 b At/' 7 b c?)^4iia-C- Wi-^Mit#J:t5&^' 1 

8 , 7 y^i-mm n = 3 o c7)^^ifcig-t ^ b . 

c^Mmt 1 3 5 b p s /H z i-^/ yc^m^'^mt 

1 4 1 bp s/Hz-f*-g>„ ^tOidtlHllSKi, *^Hf5 

[0087] ^\3it^m^)iih D {zm±imnmmt^ 

[0088] ±immz:^mM<:ommi&\^xfzizm' 
■f. ^commco^m-chiiii. z:im^-^h.x 

ttv ■^^j:\-^fj^:^wMmnmmmmzhiMm^miM- 
^ j; 3 tcM^ mmm^^i h^b mmxh i . ml 

fi (r>mk\,z^<^zm^x% h , ilJScojia^ ^ 

[0 0 89] Ci^t\tmz. MWWjt&fflV^T^^ 
h;W^frJ!!MRt^«-^€^ i t i)-C^ . 3ffl 

(r>m^mm ^fflv-^Si^x-fA^ sM-r tiff , i mom 
m. mt\mm ^aj ^smmymzmwhzb^z 

[00903 'h^(r>mb LT. ±l:ie^/i J: p fc. m.(r, 

{t^wmvc^mmtftwmn^mz 

)lt^i^ttimL3\i)^ilX^^^j:\^l'm<D^Xi:^ti. ft 

^*t«#J:l: t tt t ft t± , tu^iaagpg t V ^x 

mtsryTi-^zx -^xmrn^ixtzm^iMmi. 
[ 0 0 9 1 3 i^. m^nm^ittimtii i ? d bct) j: o 



i VM - D 3- H t {±Mi{f±£<^^Jf «jt{c i < ji^ 

[0 0 9 2] ^^^jA^a-FtiJi 

[0093] mz. ^-^mm^m^mwm&tm 
m^j:^mmiiifmi^znbtit(7)^mmbm^tifzm 

[zcryM'rhfihlo [z-fh-^Wphh 
[0094] g^ji^ft-q-^b&fflV^itS*l#^>^lS^FJT 

{4. imm^^ii'^xmum^hzmhmimmmz 

^mm^znmx'^ h^tx-hh. mm. -9-7-7-n y 9 

m^^^tiimiETy'ri-(^)i^-iryx (Mi/f ) 
66666 55 5 55444443333322222 

1 1 1 1 It. m^-th. 

[009 5] :^ffic7)*i^, #^6<?)7y-r-^*^^>Mfi§ 

xm 0 ^zMi-mm(^m'\th&h'j'-^j:\mHzhi. 
[0096] m5(r>mmTyTi-*'^mii-^iif^ti^ 

g(t^t-< , uzfj^->xm*nzm-mm^:^^^<'2^ 
mttmmzhi. armmxh^^. ifzfj^-:>x. 
mimmryTi-t^i^mm^ti-km^ii-miz. m 

'^xm'oizmmm.i&h^K'mti-mi^izh 

[0097] wm^fi-^~YV\%^\t-^hmz. iliit- 
iosit^^^ie^ (Sffiiiie^) , ^Ji«f#^ 1 7)Sft7 

[0098] mUi. ±ie^^iS^l7yf-^7)i^-^^yx 
Sr. 61616161615252525252434 
34 34 3 4 3{:|l#mx.l.ifctCj:-5T5!iaa«*iK 

mm. '.mmm ^zi.-.x'iybKh. 

[0099] 
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[03] #5EOB#rBm^ (T^mm i (^mmmza \ 
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the rollers 12. This makes it possible to effectively 



Abstract of J P 1132027 (A) 

PURPOSE:To improve cleaning effect of a panel 
seal surface by arranging a vacuum cup above a 
cleaning conveyor, holding the panel with the 
vacuum cup, and rubbing the panel seal surface 
with rollers wetted with cleaning liquid. 
CONSTITUTION: A vacuum cup 15 is lowered . J ... 

relative to the surface of a panel P supported with %, ^f- /|y 

conveying and cleaning rollers 12 of a cleaning 'i _^ if^' \ 

conveyor 13. While sucking the panel P with the 
vacuum cup 1 5, a seal surface of the panel P is 

pressed against the rollers 12 by means of a J^'x,. 'fA 

specified load. Under this condition, the seal surface 
of the panel P is rubbed with rollers 12 by 



reciprocating the vacuum cup 15 in both same and " 

opposite directions of the conveyor while rotating ' 



clean the seal surface of the panel P. 
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(57)Abstraot: 

PROBLEM TO BE SOLVED: To efficiently remove interference 

without deteriorating the transmission quality of a signal from a 
slave station by branching and delaying a base band signal to be 
used at the time of transmission, and generating the replica of 
the transmission signal of a master station without any error. 
\ SOLUTION: A master station 1 is provided with a replica 

generating circuit 6 for generating the transmission signal replica 
of Its own station. Then, a synthesizing circuit 9 anti-phase 
synthesizes the replica of the transmission signal of its own 
station with a signal received by a receiving circuit 8, eliminates 
the transmission signal of its own station, and extracts the 
transmission signals of slave stations 2-1 to 2~n. This master 
station 1 is provided with a delay circuit 5 as a means for 
delaying a base band signal outputted to the modulation input of 
its own station, and the replica generating circuit 6 generates the replica of the transmission of the 
master station 1 from the output signal of the delay circuit 5, Moreover, this master station 1 includes 
a synchronizing circuit 11 as a means for reading the signal delayed by the delay circuit 5 
synchronously with the output of the receiving circuit 8. 
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^Abstract 

PROBLEM TO BE SOLVED: To provide the digital transmission system which can easily cope with an Increase In 
terminal stations and is tolerant of monotone noise while effectively using a frequency band. 

SOLUTION: At a terminal station 10, a plurality of subchannel carrier signals characteristic of the terminal are 
modulated by an SP converter 11, an Inverse FFT 12, a PS converter 13, and a DA converter 14 with a symbol 
sequence to be sent to a center station 30 and a carrier signal is further modulated by an oscillator 16, a 
multiplier 17, and a BPF 18 to generate a transmit signal to be sent to the center station 30. A terminal station 20 
is also the same. At the center station 30, the arrival multiplexed transmit signal is demodulated by a BPF 31, an 
oscillator 32, and a multiplier 33, subchannel demodulation Is performed by an AD converter 34, an SP converter 
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(57) ABSTRACT 

A method for assigning codes in an uplink of a synchronous 
code division multiple access (CDMA) telecommunication 
system is disclosed. The method for assigning a code in a 
reverse channel of a synchronous wireless telecommunica- 
tion system, comprising the steps of: a) at a mobile station, 
receiving time matching information of a scrambling code 
from a base station; b) at the mobile station, spreading data 
frame to be transmitted by an orthogonal code, thereby 
generating a spread data; and c) at the mobile station, 
multiplying the spread data by a scrambling code based on 
the time matching information of the scrambling code, 
thereby generating an encoded data. 
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METHOD FOR ASSIGNING CODES IN UPLINK 
OF SYNCHRONOUS WIRELESS 
TELECOMMUNICATION SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method for 
assigning codes in an uplink of a synchronous code division 
multiple access (CDMA) telecommunication system; and, 
more particularly, to a method for assigning codes in an 
uphnk of a synchronous CDMA telecommunication system 
in which a signal to be transmitted is spread by an orthogo- 
nal code and then multiplied by a scrambling code based on 
a synchronization control message from a base station. 

DESCRIFIION OF I HE PRIOR ARf 

[0002] A traffic channel between a base station and a 
mobile station in a conventional code division multiple 
access (CDMA) system includes a forward channel (down- 
link) and a reverse channel (uplink). At this time, multiple 
forward channels between the base station and multiple 
mobile stations located within coverage (cell) of one base 
station are synchronized with each other based on timing 
information. Tlierefore, when demodulating signals, inter- 
ference between the channels can be considerably reduced 
by using orthogonal codes that are orthogonal from each 
other. 

[0003] However, in the reverse channel, since the timing 
information is not used, the reverse channels cannot be 
synchronized. As the number of the reverse channels is 
increased, the interference in the reverse channel is 
increased. Therefore, capacity of the reverse channel is 
limited. 

[0004] To increase the capacity of the reverse channel, it 
is necessary for multiple reverse channels to be synchro- 
nized by using the same timing information. The reverse 
channels arc synchronized, and then, the interference 
between the reverse channels can be minimized by identi- 
fying the channels based on the orthogonal codes each 
having orthogonality. This method is referred to as "an 
uplink synchronous transmission scheme (USTS)". 

[0005] One of core technologies necessary for the USTS is 
a code assignment, which has not been developed. 

SUMMARY OF THE INVENTION 

[0006] Therefore, it is an object of the present invention to 
provide a method for assigning codes so as to synchronize 
reverse channels in an uplink of a synchronous CDMA 
telecommunication system. 

[0007] In accordance with an aspect of the present inven- 
tion, there is provided a method for assigning codes in a 
reverse channel of a synchronous wireless telecommunica- 
tion system, comprising the steps of: a) at a mobile station, 

receiving time matching information of a scrambling code 
from a base station; b) at the mobile station, spreading data 
frame to be transmitted by an orthogonal code, thereby 
generating a spread data; and c) at the mobile station, 
multiplying the spread data by a scrambling code based on 
the time matching information of the scrambling code, 
thereby generating an encoded data. 

[0008] In accordance with another aspect of the present 
invention, there is provided a method for assigning a code in 



a reverse channel of a synchronous wireless telecommuni- 
cation system, comprising the steps of: a) at a base station, 
transmitting time matching information of a scrambling 
code to a mobile station; b) at a base station, receiving an 
encoded data which is scrambled based on the time match- 
ing information from the mobile station; and c) decoding the 
encoded data by despreading and descrambling the encoded 
data. 

[0009] In accordance with further another aspect of the 
present invention, there is provided a computer readable 
recording medium in a mobile station having a processor, 
which stores instructions for executing a method for assign- 
ing a code in a reverse channel of a synchronous wireless 
telecommunication system, the method comprising the steps 
of: a) at a mobile station, receiving time matching informa- 
tion of a scrambling code from a base station; b) at tlie 
mobile station, spreading data frame to be transmitted by an 
orthogonal code, thereby generating a spread data; and c) at 
the mobile station, multiplying the spread data by a scram- 
bling code based on the time matching information of the 
scrambhng code, thereby generating an encoded data. 

[0010] In accordance with still further another aspect of 
the present invention, there is provided a computer readable 
recording medium in a base station having a processor, 
which stores instructions for executing a method for assign- 
ing a code in a reverse channel of a synchronous wireless 
telecommunication system, comprising the steps of: a) at a 
base station, transmitting time matching information of a 
scrambling code to a mobile station; b) at a base station, 
receiving an encoded data which is scrambled based on the 
time matching information from the mobile station; and c) 
decoding the encoded data by despreading and descrambling 
the encoded data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Other objects and aspects of the invention will 
become apparent from the following description of the 
embodiments with reference to the accompanying drawings, 
in which: 

[0012] FIG. 1 is a block diagram of an encoder applied to 
the present invention; 

[0013] FIG. 2 is a diagram for illustrating data formats of 
an orthogonal code and a scrambling code in which there are 
two mobile stations, and for showing a method of matching 
timing of codes in a node B in accordance with the present 
invention; and 

[0014] FIG. 3 is a flow chart of a code assigning method 
in an uphnk of a synchronous wireless telecommunication 
system in accordance with the present invention. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

[0015] Uphnk synchronous transmission scheme (USTS) 
technology wiU be described in more detail. 

[0016] When a mobile station located in a coverage (cell) 
of a base station tries to set up a call through a reverse 
channel, a node B (base transceiver station) of the base 
station sets a reference time based on a round trip propaga- 
tion delay and computes time offset between the reference 
time and start time of frame of the mobile station trying to 
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set up the call. When the mobile station receives a signal 
from the base station, also, the base station computes time 
offset between the reference time and start time of frame of 
the mobile station. The base station informs the mobile 
station of the time offset through a control information 
channel. The mobile station adjusts start time of its frame in 
a transmission channel to the reference time of the base 
station. 

[0017] Another mobile station adjusts start time of its 
frame based on the time offset received from the base 
station. The time offset is necessary for the mobile station to 
generate a scrambling code to be multiplied by transmission 
data. Each scrambling code is assigned to a base station, and 
all the mobile stations in the coverage of the base station use 
the same scrambling code. The scrambling code is multi- 
plied by the transmission data in order to identify the base 
station to which the transmission data is transmitted. 

[0018] All the mobile stations within the coverage of the 
same base station have the same reference time, such that the 
orthogonal code can be used. 

[0019] The orthogonal code has a faster chip rate than that 
of the transmission data. A bandwidth of the transmission 
data is increased to 1/chip rate by being multiplied by the 
orthogonal code. The orthogonal code is referred to as "a 
spreading code". In the forward channel, the orthogonal 
code is also referred to as "a channelization code". Since the 
orthogonal code has a high correlation between the same 
codes, the orthogonal code is accurately decoded. However, 
the orthogonal code has zero (0) correlation with the other 
codes. Therefore, the orthogonal code can make the corre- 
lation between the channels zero (0). In other words, the 
correlation between one channel and another channel spread 
by a different orthogonal codes is zero (0). 

[0020] There are multiple channels from the mobile sta- 
tion to the base station. Each of the multiple channels is 
multiplied by a different orthogonal code in order to identify 
the channel and then multiplied by the same scrambling 
code in order to synchronize the multiple channels. 

[0021] As mentioned above, one scrambling code is 
assigned to all of the mobile stations within the same cell, 
and the channels of the mobile stations are synchronized, 
thereby being capable of using the orthogonal characteristics 
between the channels. 

[0022] Hereinafter, embodiments of the present invention 
will be described in detail referring to the accompanying 
drawings. 

[0023] FIG. 1 is a block diagram of an encoder applied to 
the present invention. 

[0024] Referring to FIG. 1, a signal to be transmitted is 
spread by being multiplied by an orthogonal code (spreading 
code) in a first multiplier 11, to thereby generate a spread 
signal. The spread signal is scrambled by being multiplied 
by the scrambling code in a second multiplier 12. 

[0025] When decoding a received signal, the received 
signal is descrambled and then despread, such that an 
original signal is obtained. 

[0026] FIG. 2 is a diagram for illustrating data formats of 
an orthogonal code and a scrambling code in which there are 
two mobile stations, and for showing a method of matching 
timing of codes in a node B. 



[0027] The reference numeral "a" and "b" denote orthogo- 
nal codes, "s" a scrambling code. A spreading factor is 256. 

[0028] Referring to FIG. 2, data frame in each of mobile 
stations within a cell has a different start time, because each 
of the mobile stations independently tries to set up a call. 
ITie base station informs each mobile station of the time 
ofifeet from the reference time, such that each of the mobile 
stations can have the same reference time. The scrambling 
code which is multiplied to the multiple channels at the same 
time has the same number of chip. 

[0029] When a first mobile station tries to set up a call, 
from front of the first frame to end of the last frame of a first 
channel of the first mobile station are multiplied by chips Sq 
^38390 of scrambling code. When a second mobile 
station tries to set up a caU during communication between 
the first mobile station and the base station, from front of the 
first frame to end of the last frame of a second channel are 
multiplied by chips S5-^2o 833390 and Sq to 85^19 of the 
scrambling code. 

[0030] The second channel is delayed from the first chan- 
nel by the time offset_(256x n chip), however, the scram- 
bling code multiplied by the data frame in the second 
channel at time A is S5120 which is the same as the first 
channel. At time B, one frame of the first channel is end and 
the frame of the second channel is not end, however, the 
scrambling code of the second channel is newly started as 
the same as that of the first channel. 

[0031] Therefore, the data frame in the channel for each of 
the mobile stations is multiplied by the same scrambling 
code at the same time. The decoder of the base station can 
entirely obtain the data from the mobile stations by descram- 
bling the received signals which are synchronized and can 
reduce interference between the channels by despreading the 
descrambled signals. 

[0032] Here, the scrambling code and the frame has the 
same length, 38400 chips, and the scrambling code is 
multiplied by one frame. A slot has a length of 2560 chips, 
the orthogonal code is repeatedly multiplied by 256-chip 
(Viu slot) of the data frame. 

[0033] FIG. 3 is a flow chart of a code assigning method 
in an uplink of a synchronous wireless telecommunication 
system in accordance with the present invention. 

[0034] A mobile station receives a synchronization control 
message from a base station at step S31. The synchroniza- 
tion control message includes time matching information 
that m_th slot of the spread data should be multiplied by 
n_th chip of the scrambling code. Here, m and n are integer 
numbers lager than 0. 

[0035] Data frames to be transmitted are inputted to an 
encoder bit by bit at step S33. 

[0036] In the mobile station, one data frame, 1 50 bits, is 
divided into 15 slots, and one slot is multiplied by a 256-chip 
orthogonal code, thereby spreading a bit into 256 chips at 
step S35. One frame is spread into 38400 chips. 

[0037] The spread data is multiplied by the scrambling 
code based on the time matching information of the syn- 
chronization control message, thereby generating an 
encoded data at step S37. In other words, the spread data is 
multiplied by the scrambling code corresponding to the start 
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slot of the frame based on the synchronization control 
message. By multiplying the same scrambling code to the 
channels of all mobile stations in the same cell at the same 
time, the decoder of the base station can perform accurate 
descrambling of the received signals from the mobile sta- 
tions. 

[0038] The encoded data is transmitted to the base station 
at step S3 9. 

[0039] Using the code assigning method according to the 
present invention, the uplink synchronous transmission 
scheme is implemented, and the interference between the 
reverse channels can be minimized, to thereby increase 
capacity of the base station. By synchronizing the channels, 
orthogonality between the channels can be effectively used, 
thereby increasing quality of the communication. 

[0040] Although the preferred embodiments of the inven- 
tion have been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing 
from the scope and spirit of the invention as disclosed in the 
accompanying claims. 

What is claimed is: 

1. A method for assigning codes in a reverse channel of a 
synchronous wireless telecommunication system, compris- 
ing the steps of: 

a) at a mobile station, receiving time matching informa- 
tion of a scrambling code from a base station; 

b) at the mobile station, spreading data frame to be 
transmitted by an orthogonal code, thereby generating 

a spread data; and 

c) at the mobile station, multiplying the spread data by a 
scrambling code based on the time matching informa- 
tion of the scrambling code, thereby generating an 
encoded data. 

2. The method as recited in claim 1, wherein the time 
matching information of the scrambling code is transmitted 
from the base station to the mobile station through a syn- 
chronization control message. 

3. The method as recited in claim 1, wherein the time 
matching information of the scrambling code includes infor- 
mation indicating that m_th slot of the spread data should be 
multiplied by n_th chip of the scrambling code (here, m and 
n are integer numbers). 

4. A method for assigning a code in a reverse channel of 
a synchronous wireless telecommunication system, com- 
prising the steps of: 



a) at a base station, transmitting time matching informa- 
tion of a scrambling code to a mobile station; 

b) at the base station, receiving an encoded data which is 
scrambled based on the time matching information 
from the mobile station; and 

c) at the base station, decoding the encoded data by 
despreading and descrambHng the encoded data. 

5. The method as recited in claim 4, wherein the time 
matching information of the scrambling code is transmitted 
from the base station to the mobile station through a syn- 
chronization control message. 

6. The method as recited in claim 4, wherein the time 
matching information of the scrambling code includes infor- 
mation indicating that m_th slot of the spread data should be 
multiplied by n_th chip of the scrambling code (here, m and 
n are integer numbers). 

7. A computer readable recording medium in a mobile 
station having a processor, which stores instructions for 
executing a method for assigning a code in a reverse channel 
of a synchronous wireless telecommunication system, the 
method comprising the steps of: 

a) at a mobile station, receiving time matching informa- 
tion of a scrambling code from a base station; 

b) at the mobile station, spreading data frame to be 
transmitted by an orthogonal code, thereby generating 
a spread data; and 

c) at the mobile station, muhiplying the spread data by a 
scrambling code based on the time matching informa- 
tion of the scrambling code, thereby generating an 
encoded data. 

8. A computer readable recording medium in a base 
station having a processor, which stores instructions for 
executing a method for assigning a code in a reverse channel 
of a synchronous wireless telecommunication system, com- 
prising the steps of: 

a) at a base station, transmitting time matching informa- 
tion of a scrambling code to a mobile station; 

b) at the base station, receiving an encoded data which is 
scrambled based on the time matching information 
from the mobile station; and 

c) at the base station, decoding the encoded data by 
despreading and descrambling the encoded data. 
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o ^(lx.«. ^tl^'tico:^-— -5/ K (overhead) St/^jaf^-Y^/V-t*. il:T» 

[0 0 3 4] 

[0 0 3 5] 
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[0 0 3 6] 

^4y<-'-y7'-^mm'^—\^\t. m^Mc/i u^Mas^^x. mim 

c/ Uit^c:^ov^T. v^y^-^aw^- Ktti^^co^^Srs^iTgL. i.<omm 

[0 0 3 7] 

■et. -tfc. it:^$tT.fc7W:3r->tryx^' (flexibility) CDfc*5('. I^y^-Y 
(sub-channel basis) ±Xm^L{^XMM^tl^ tt^X^ MI 

fflStvSr i::a>-e#5„ -e^Jx-fSs M I MOffift^— Kcofiffl{i#Sco^— If (M 
x-^t"— !f) IHRtic, y-^y^—^y'r-imm'e— 

Kco^^ttt 5-o(D#S<D^— !f) ^c^S■t-5•!^:/^^^ 

i«v^^^g^^^^ (path loss) ^w^vx\^^^-^zf=f-^^/i^±xmm^ti^^ 

thx^^o 

[0 0 3 8] 
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m^mm^mmmmx-m^^n^^tii^x-^?). ^5"^^/v^^«8it# (fun ch 

annel state information) (C S I ) *fcf±g|55^6t)5'cC C S 1(4, 3^'(tKKCDfc 

mcmm'^mxh'o ^csn-4. ^ix^^th<D-^-:fy<>}^^<D±it)(Dm^mT 

Sr-g-tfo S I Kinot C/ I Sr-g-tfc S I TISco <£ 5 

m'B-(omme.(D—^K(Dnm,cmm^ti^ t t^^x^ c s i m 

x.{4, i^yv^v K»C/ I ^■a-ti'r i:;a5-e#S<, S I *fct±§|5^K)^i C S I 
J; o T . i^^g fi^ffi wi^cD Bfr t'- ^ ^ /i^ D ie»fi«-f - So 
[0 0 3 9] 

hhA^\:->^mMx^?> m^i-£. Mmii'^oy^it^mi^M'omxibtifc^ti^ 
ht^c^mm-t^tzmcmt^n. "f-m^ntz^mmmnmm^mmx^ rco 

[0 0 4 01 

T't u^mtic s I ^a:^5C(c*3v^-r. ^-csft^gti. c/ 1 ^ms-r 
srt^is-eir, ^L.x±X(DT>'r-rxmm^n^^mii. ^cogftSB (^dx. 
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o 

[0 0 4 1] 

ifT^^'r^^^hi^im^thtc'^^'^-^^^^^^y^h])—^ (channel data stream) 

:^Y^)—J^ (sub-streams) ^ri^tl(Dm^T>''r'ri^~0(Dy^—^'^zf:^ 

hV—MC^P^mt (demultiplexed) ^tt^o ^tl^th(D'f—^'^':f:^hV — 

mtK^tlfciW'&(D^m^^ (^!)x.fi. M-PSK, M-QAM, ^fc}t,^(Dm) 

/vco;^M;— A (stream) ^^AyXrv^So 4 oco^p-i^-:/;^ — i^f^. 
felSS^^^fc^ff->>^#/V(Z)4oco;^ hP— Aft. 4oco}g'ftT>'^'^-cD4oco 

«s^:^ (combiner) ^n^^nmm^ti^o ^n'e^n(D'^^^i^^ §:m^nfc 

^ Y ])-—J^ (modulation symbol vector stream ) ^^^^ ?)fcfy<Diil^<D 

[0 0 4 2] 

K (eigenmodes) Ji-CWScO^— if Jci^jf^ t^6M I MOii#^— K{-*5V^ 
Zf^^^/\y (^!|x.fi. tr— i^;^y"r y ^/^^ (beam steering) ^mmr^fci^lC 

) [ciR§^tt^i:^5^^*^^v^T. mj^ti^^t^^^x^^o ±cs li^m mx. 
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[0 0 4 3] 
[0 0 4 4] 

^^m-r:6Mm:ij^^7^-r, ±cs iKm--3<<i!m:^^i±. mx.it. mi mom 

fi^— KW^C S I (C*':3< jjaa^^iJ^-f-S^c SI MI MO^— K^-^tfo 

Mx.tf^ fBi^Wjfecs ncm^<:^^ii.. MiMoa-ft^— K»g|55)-6fjjfecs i 

■V ^/v-^^i^w^E (^!) ;t «ia*^- /t « c / 1 ) ^mm L-xmmmmi)'^'f- ^ 
^^i^mm-r^^t^'simt-r^tcmc. ^cs i-A^-iitciiu^m^^cs ma 

C S I icS<5<:^a:^^tM#-t-5=3;:^ -?rcO =3 h t'fD^mlf^ 

C S I ir*'5< ^i!iffl;^^r±. ^s/ KcD^*;SS j; i9^i;>/i < , v^< -o;i^cD* 

M{c*D^^-C. J;«9^*«j-Cfei9;t5, Jt— -s^ K^S*L>fcv^. c S I {cS 

':5<^B!a;^it!-4— ot,/<e< . fl^CDVK o;5^cD^^C>T-C% S (c I S<5< ^a 

<:^a*S;i4— otj/^U^ 
[0 0 4 5] 
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(DMi^m^^-to Bl2^c*5^^T, mmn^m-^i}'o. mm-immm-^h?>o 

^;t>/l^cO^T&;^?^^— L"CV^5 ( — :)(DO F DM->>-:^PVvt4. HI 2 <75^±fi{C^ 
[0 0 4 6] 

'teffl"5rteJ'cC1^y^^-^r-*^W4. -fB-^, h^^^- 5/25"?^— i?" (traffic data 

^x<D-^y'=f--r^ ^^^iimm ^n^m^ mix. *5 j: ^ i /w© ^ 2/ r^i ^# 5 

h (frame rate) -CftS6<Jli^^i-So ^L-X^iHimm. P V^' CD^fij© 

[0 0 4 7] 

[0 0 4 8] 
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SxSr irja^-r^So lll2tC^^jL5||Jg0!ltCi!oT. ^4^:^^iyh (time slo 

ts) 2 7!?^9^;l^it51^y^^^-^/V'3f^^^ffl|^ 1 f^ftfetL. J:^::^uy h 2 

[0 0 4 9] 

5 7!r^ 1 6 ;^5«^otj-^i^::/^^;^7^^feffi-r^ ^ t 2 2SlU^^W<50 7 7b^ 
1 6;a5?»Srott^f-:/^'Y^-/V7, t"— 2 ocO^lft^^B^ffiO 5 75^ 1 6 
o 2) f - ^/v:^>Kffl-r 6 3 ^U^^ 4 & tJ^^BtP^^ CO 6 1 6 4r o 5 

[0 0 5 0] 

:^ t t^x^:6. Rxf^-(D^y'^-f^/i-±xmm^ti^ r t t^X^^o 

[0 0 5 1] 
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[0 0 5 2] 

2 ) CD 2 o£Ji_h®iJ-:/5^-=f ^/vjitfT^-iS' ^mm-r?> ^tKi^tymm&ix^^t 

>'7^f-;6^b&tJ«2otJf±®i^:^"f"-Y^/^±T"T'— i?^3llft-r5^i:(cj;o-C. # 

[0 0 5 3] 

I^C*^*fctt^aS-f-57=^-^«. BfMco^-r^^-i^x>f ^#5fc^e)^c#fiT>' 
T■^-;i^ ^3 *D i t^V* tc ii^mf - T'/^ >- F±-CiSm $ tb r i: ;65-T:-ir 5 , -^il x. 
— ^tt. (1) —^(DTl^T-rt^h — rxOf-r/^^-Y^t^/W-C, (2) ^^T>y-r 

f)^h—z>o:>^y'^^^^)v m^it-^y'^^:^-;^!) x\ (3) ^T»NTr>'7" 

-e, (6) ^-CiZ^NTTVx-^-l^i^fe— »co-!J-:/^^;^/W-e> *7t}i (7) — 
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[0 0 5 4] 

o 

[0 0 5 5] 

ij^m-vv y—:^(Dm^<Dmm\^"^r:j^<:><^m^^ m-psk, m- 

[0 0 5 6] 
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[0 0 5 7] 

PSK, M-QAM) (C^IJRg^tt^^ i:;i5-C^^o m:^li. m2\C^\^^X. ^-f 

^^X^i^X^'h'f—^ 2.(Dm.m\±. 16-QAM. cote &ffifflT:^5o 

[0 0 5 8] 

TDMcD«;Sti. :^SU^h^:7^ ^^^coai^ffl'tcj: ^9:^tv^:7^' 

^tLfc^^A;^^.;, h (siot(s)) x'T—^t^mt^h^mmm^fh^z.h^^ 

[0 0 5 9] 

. t^A/^^c^*^^>i^«^^^TV>/c^V^^>'^^— (intervals) "C, mnWim.<r> 
^-ifSr^^::/^-r^^7HcSiJt9 i:;^^-trt^o f*t>tbTV^/cf v^#^J^M^fi 

:7 (turn-off) ) -^^^-^hii^X^ ^C#tS}^*fc. K 
[0 0 6 0] 
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So 

10 0 6 1 ] 

ra<D'emgjiS (gpt, StS&tmtB) (^+^?'<c!t#ttffi^^-^tPo cs I fc. c/ 

[0 0 6 2] 

c s I ^asri^Ti-ffi?^i-faft-t-5o c s I w-^m^m.xm.m^^mm. nm, 

Jl, mm-r^v'—^^^hV—M- (data streams) S^Sft■t-Sfc^^>^CMV^6,^^5 ^ 
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mi] 



y ~ Hx + n 



m2\ 



[#:3] 



m4] 
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'^1 ' 






^12? 




^2 










M 














P 

















M 







Eq (2) 



^1 =^1 -^11 +^2 • ^12 + + V •^iJV. 

X, =b, •e^, +6, • e^, + ... -^bj,^ •e^j,^ 

[0 0 6 3] 

H*Hfi3^/V5— h (Hermitian) tffcScD-e, H=fr-^^' b^^^T^lItt^— "CfeS 
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y =HEb + ii 



[0 0 6 4] 



m9] 



(cJ;oT-¥;tP>^^2)^^^i:i5^e>3S^:cLTV^2)o i «S««^^mcDC/ Ui. 

mio] 



E 

[0 0 6 5] 

:^^v^<J:V^5*#'t:\ iiWv^;^^^ Acol^t^f^, K^pcoc/ I ^^i-5J4lAz: b/cAW 



Eq.(2) 
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[0 0 6 6] 

^(DX ^t^Z^^^'rM^. mi Blc^v^X^ ifi^^th^o ^^T^^y:?"! 4 1 {Cifev^ 
^yrn-^^ (IFFT) m'f^S:n?>o ;^^:y:7^1 4 3^r:joV^-c. fem^-r-^/V' 

(jDR^M^^tsc^^^fc^^-a^ict^, mm&^i^m^tcnmmmyi-y-^^y^:^ (prefix) 

[0 0 6 7] 

:7^l 4 7[c^DV^T. Sft^tbfdw^}^. ^m^fhf^m^^^-r^-y-C^^^ (ch 
annelize) fcfetcStiS:6?J?^^7?^- y ^^Ife (DFT) S^f^^SttSo :^^^^:/14 

f^AQia^tt^o r(7)^ax^M^c^^v^T. ^-v t^/^^ttti^ffl^^'it^gfi. -7=^— ^^^^ 

[0 0 6 8] 
[0 0 6 9] 
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[0 0 7 0] 
[0 0 7 11 

{0. 1. 2. . . . 2^-1} •^^hm)5^^rifc^y'^^^-/^com 

. . . 2^-4}, B={1, 5, 9,. . . 2^-3}, C={2, 6, 10 
. ... 2^-2} . RXf. D={3. 7. 11....2^-1} IC^M^^ 

6o hAi 5 of^. 3^ffTv^-^Tx 1 15 iJi-e?^ 

-t^al^ftSiX. i^:7'^<Y^/VCDi^:/^^x h C l 5 4 t^. il^ftT^'^'^T X 3 15 

1 5 7_b^^i^{t^tt5o ^Tc7:)^^:/^^;t-/w?i, mimTi^T'r(Dm^'^m(7:>mm 

* i^H^y^^;^/v_b-ei^fti-5, jSl^pco/NVn-/ bi/^z/j^Wt^, f-z/^-Y-^/vco 

^'r^KX^X^ mon^^y'^-r ^-/^m(D^A^rsmn. — ^ ( 

channel parameters) cOH^CCfe^o V ^i8M^^^:t5:^*i-6* 

:/^^^7i/(7:)*il<7)SlS§rtfc7^^i/^i^:/ir^:/ h^#J«9 ^^Tb^^5■ti^-€^^^7>T>' 
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[0 0 7 2] 

■oe;t±(D^ftr>'v"-^-Sr^i-S^^::dS-C$5„ jc^= { x ^ , i =1. . . . K 
[0 0 7 3] 

f=--r^/v^£;iS:tf?iJO|a {Hi. i=l. 2, ••■2"} ici: <0 misH^ ^ ti)>X'^ 

nMHi(Dm^^m\-i. { h j = i n^, k = i 

ftS«--coei5^^^/H*. rr<3a«LTgfl«$tl.5o *itfe^*s-fei^i5'-(c#o 
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^^fcfc/^v^ffitt. mi&m<Dmx^i^ '^xbti^^t:di-^mxh^o 

[0 0 7 4] 

[0 0 7 5] 

3iiftKe--ji(ms r t i>x'^?,m(Dcs i mm-i. 9 'o rn^x 

[0 0 7 6] 
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[0 0 7 7] 

1 MH z COv/;^^Ay^>' Ki|jM^#X.fc4 X 4M I MO-> 
2 5 6c?:>OFDMi^::/f^^^vV;^M£*^tb5^i:{c/^oTV^2)i:^:^'rSo ^ 

kH z CDtMr feasor. 1 2CD^^:/^-r^/VC0Fp^Pif^4 8 kHzCOiHrfoSo O 

. 1 6t^7fe«fflra$tt^o 2o(7)ig?^etl^£OFDMi/>^;^VH^^Mi=^ 

i:bT^^*9tb. ^bTrne>2o(7:)i/>^^VvJi(7>E3g^'^fl:;aM^ffl$n>5^ -^rtb 

[0 0 7 8] 
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blanking scheme) _h^\ v^^y^A — G^'ti^^M^ (system-wide constraints) ^ 
[0 0 7 9] 

5ll{t*:}x^r t^s-et-5o ^(Di-^t>^\c^ ^^^(D^^:^ Yu^J::^^iy—>^iy:>^ ( 

Shift Register sequence) (m — iX^-ir :x;^) CM^-^^/l^^fix. 5 (sou 

^v;^jiSj^+/- 1 -^^fe^o ^tL^x.^::. ift2V:7h (zero shift) (^^MMJ^R 

[0 0 8 0] 
[0 0 8 1] 
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[0 0 8 2] 

. ffiai-S^^-Y^y (binary) m- v^->r ^;;^co#Ct^|5ge.tL5o S^^'^^^^^JS 
[0 0 8 31 
[0 0 8 4] 

[0 0 8 5] 
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{r:*^-efc5„ JJiffltcK^^ttfc— o(0;^^(4, ^x/v? — hfj^^ijH *H^^^ffli- 
[0 0 8 6] 

[0 0 8 7] 

^/V^Vz-^/V^ (channel impulse) C0^£;^-t?&5o -^/l--f^-'^°;^c0^^rfeS^;SS 2 
[0 0 8 8] 
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iJ'— -A (short term) CD5p^lC=9§-3T^— !f ^SS^-TS r t -t?fo5„ '^■Y^A-Ht 

'fefflf^f+ili (scheduling) {C-^tfi i:;^S-e$5, v^o < •? ^ft LTV ^^-ISiS^^ 

l6-t?fc-5o i/;^-^ Aa.—- tPcD#:, RXf. ii^r^Zfti 5 7t ^ ^ 

[0 0 8 91 

[0 0 9 0] 

^^^/i':7^— i?>'^-;as^»{c$2:i t9#5«^-efcoT^>. a^<©3i®-e«^ 
-mm-^^-^r-f^^ (profile) ft. #^tci^o< f^^-fb-f-^o ^txv^x.(c, y >- 
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[0 0 9 1] 

ma f^. El 1 Acov^;^y^A i i ocDv'—^zfu^-y^ 112 t^m^ 1 1 4 o 

^y'U^^ (DENfUX) 3 1 OKm^^fl?>o T^-^/V^y 1 0\^^ Atl^ 

thtc'f—^:^hV—J^^^<(7:> (K) ^-v-t^yv^^— h y — ASi;0^fe Sj^jr, 

[0 0 9 21 

. ^(D2:^fm^-itn. mx.\i^l^^-V-\f>^ (interleaving) . InlJfe^^cO 

(convolutional) W^"!}^. "^ — ^ (Turbo) If^^t. (Trellis) W^it. 

-^^^^y^^-B^^t mx^li. ])-}^^-yti^ly (Reed-Solomon ) W-^it) . MMm 
TCStt (cyclic redundancy) ^o^^^^CO (CRC) ^^^t. RX^^<Dm^^n:L t 
;^S-C#So ^—^n^^m^. *IS#rFttJR»-^0 9/2 05511. 199 8^ 
12^4 BlCtiim^^^-^ h^l^ rHJf^ri >':^Vl^:3i>'V^/k (Congruential) -i^ 
:^;^^^SfflLTV^5^— K^^/:^^— y — (Interleaver) J &t^\ £1. 
Tl^ I S - 2 0 0 Offi^ip^ bT#^tL6:S:*^'Y h/V Tc dma 2 O O O IT 
U-R RTT*f^5lft (Candidate Submission) J «9 . 

[0 0 9 3] 

7=^^-^;^ h y-i^_hT\ ^^T^^^5r i:;55T*#5o b:d^b/^^5^^-^^bf^*fc. 
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Sfi'^^xSr i^S-e^S, ^^3 — ^3 I 2 a7!»M3 1 2 k ^^fc,cD a— K-ft^tl 

3 2 0(-#fe|&$ti.5o 
[0 0 9 4] 

AST — 3iy«-hcof-:/^-Y^/v(cfiji9^-c5„ -^Jx-tf. ^^3iM(-*frSi-'55"-Y* 
yv^— MJ— AcDfcfetc, -r— i^T'ia-fer^i^a 2 0{4 — zxDTlyT-r (iiSft 

— :^|^A_hcDT>'x-^^Oti^$^^:^■^^:/^-^r^/^ (sub-channel (s) ) jHftO^ 
[0 0 9 5] 

■?rtl.^ft<^=?^-Y^>/^7''^i?';^ h y — i>,;ei5^CO-^tL-?:tiCOi5'^ A;:^I3 J/ h (time 
slot(s)) . (sub-channel (s) ) , JSLlTTl^'r-y (antenna (s)) \C 
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[0 0 9 6] 

'^(Dmm:^^ (Mx.tt\ M-P SK^fc^lM-QAM) ^^ffl bT V ^^^iiv^^^ 

:^^Mc^m^ti^o mx^ix 1 6-QAM^r:ov^-cJ^. m^^mmi^. ( 

[0 0 9 7] 

L^Mv^^-Jj^Vl-t^. i^f7:)i^3a'7— yn^^Jfe (IFFT) SrfftfflbTl^^OFDM 
[0 0 9 8] 

oFDM^faf^, h/^ ^'f-'^mi^(Drc^co^/^^^^ V (wuit 

icarrier) ^fS : ^^f^^^^SiMir John A. C. Bingham 

[0 0 9 9] 
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mih?>o m.Mi^^yr^^i^^i' h/wViTisv^ti. ^t\.^'nmm^i i 4 a»M 

1 1 4 t 

[0 10 0] 

msiciov^T. ^ti^fi(r)mm^i 1 4:i-i, if ft 3 20, mMffj-:^^-^-^ 

y ^ ;^^^:^3 2 2 , ISiXf. r 3/^=1 ^J' 3 2 4 ^^ts. I F F T 3 2 0 

mWi-W$Mm^^^-f^o I F F T 3 2 0 tt. (^J 
x.f5. 8. 16s 3 2. -^®f[ti) I FFT^II^f-r?)J;5(C^W-$n5^i: 
^5t?t5„ H^^^40FDM(Cv'>-JJ^y^^^^$^^5^^^^'tb<o^ 

^n^mm^^\cM\^r\im^^Bi-r?>o i efts 2 o. rxj^. mm^^^i-y 
[0101] 

(DT^y^-ri 1 6;5-b3ll«$;}x5.RF^Pffi-§-^^^i-5fcJibiiMS§n6 (^J 
[0 10 2] 
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^a^n-/^ (ip*>. mm^i 14) 

[0 10 3] 

Xf. ^K<7?3?fe7E^{*(^«oT. ^^ffi-BTtg/iy y— ;^cO:RS<73^ffi^Brtgt-t-S 
[0 10 4] 

H4tt, — oco5^-r^/V7-'— i?:^ h y— Aco^2ia^ofca^>^C'Kffl$t^5ii:^5-e 
ir 5/ -!^ 4 0 0 (4. Haw — D<7?^-Y-t>/W7^"— y^nir 5/1^ 3 3 2 5r*5fet"5fc:eit) 
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[0 10 5] 

[0 10 6] 
[0 10 7] 

Tbti5^M^»J:7Vir 5/1^4 3 0 ati. f'::/^^^/^ 1 (DT ^'t'^ 1 7!r^N ^ 

^Te?tLS^PB^C0^SiJ:/air:yi^4 3 0 k f^. T ^-^-M 7!/^N^cOi^y^^5^-r^ 
7Vk(D7t*(DN-r*'C(Di/>'4^V^^^ft^^t -So ■?:*X-€ttC0^-^;gg4 4 0^^. L 
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[0 10 8] 

r t:ds-t?#2.o cs matt, 'Kfflnjfg/ics i'it=^i'. &t>\ jiiR^tLfcf^-Y 
ri:;«»s-e#So cs mat*, ^mmmmm^. m.m^mmimm^'^m-r^-h 

[0 10 9] 

i?^;^ ^y-i^®fci^>^cftM^lt]iCl^^>Mi:$tl5i:v^5^:5^t-ett/^v^„ f!i;t(s. 
[Olio] 
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[0 111] 

^;^iyw2{ciilfB*tt. #^JlBSl^^^2f4•^^:;^^^^7^3&tJ?4^c#J^) ^T^>tt 

(BPt.. 4o(DRF^P«-g-) t44o(Dr>-X-;f-<D/cat)iC^^^tl-S tlKS^tt 
[0 112] 

He}*, |ii2®<?'-YAxip-;/ h 2<D/tfecDJlft'ft-^^^i5gi-•5fc^itlM^^^:tL■ 
yV^-T'L-i^f- (DEUX) 5 1 OtCffi#t$ix5„ — ^ ^ hy — 

Att, -^tcd;^ h y-i^cofc*^C3li)^$ns^-K^t:;^^^'l^ffiury^-i5'^^- 
K^t:i-5^t^^n<^5:t>•a— i$^5 1 2i^mm^ri?>o 

[0 113] 

-^rco;^ h y— A(Dfcie)C'^fiv>'j}^Vw^^^-r2). 
— i?-7°D-fe5/f-5 3 2Km^^tl?>. #-4rCD5^^^/V^— i?-7°n-fes/f-5 3 2 c 

:;5S5 3 2 a ii^h(D^m->>'^^M-t. i<7)^4o<Di^^^5 4 0 a75S5 4 0 d 
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v'>'4^^k-<:i' h/u;^ h y — ^ V t L-T. mm-t^^m^ i i 4 tcM^^-r^, 0 e 
■9-:/^^^/n '^^-r^^v^— h y— -^s gfi, 4 0(;5TV7'-^ 

[0 1141 

StK, ^^^^^-^I't'—^p^ h y— AS i7!;SS 3CO/c^t){c^ffi$^^, ^-^ ^<~iyy^ 

o-fesz-y-S 3 2 d^C»#t$i^;5„ r <D*a-^Mi^:^#/H*. f^'-^'^/VCO^^OS 
[0 115] 

Srfe^-CS5, -^i|^:L-C. H^^-Fl}4. 6 4 QAM (6lf2/b) i)mmc 

tSrWigiCi-^.C/I ^*U. H*-^— K2tt. 16QAM (4 
5' h) ^Blt^teiL. K3tt, QPSK (2ifyh) Sr^fgi'b. SlK@ 

**-F4i4, BPSK (ii^-2/h) ds«ffl$tbsc&-5itg(c-rs. t^s-rs 
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[0 116] 

— AXs^l 2(Di^::/^^;t>^i-^^— hy— i^. X^^ i^T^^X^^ e > 
VV—MZ.4¥^mt^^f^/^^:f^^^ (DEMUX) 5 3 Oi^^^t^tLSo 

:y1^5 3 6 \C^^^ti^^. ^^f^^^^^/Vf—^^n^^y^b 3 6 a Ti^ 5 
3 6 1 j0^bcDi^:/5^^-:^7i-v^>':^Vv-;^ h y — Aj^, -ett^^tt, -?r(?:)^. y'-^jv^ 
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wnconverts) ^^Llj^^^^-^ >v<— b ^tl7cft-^^tl;$:ft^ ^ 

(Ct><to, ^tL^^tLCOFFT:7'Pi?-/f-6 1 4^^^tt$;n6 r:nt — i^>^hj 

ffittt^^o FFTZ^Vir^/f-e 1 4 a 75^6 1 4 r cD^ff v^^/JtV^-^:^ V )V 
^*tl/COF FT:/nir 5/1^6 1 Af}^h(D^m^y>-^^/^^^ h/vco::^ b U — (L 
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10 12 1] 
[0 12 2] 
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MIMO^n-feyf-fj:. ±CD:*-S5t (2) fci 9 fS«$ti5^aSrlltT U 

h y — A§r:^^i-6„ -MxLfi. MIMOT'pt-feyf-fi. Mft^^CD (postconditio 

ned) ^fiiy>'#7L'^:fc^-t-5fcJ5(^«;ittfcH^-<:i' hyW^rffll/ ^TSft $ tLTt 

Afi. ^<D'^. (MIMO) ^^^7^7°^•fe2/•!^6 3 0(Cffi#t$n> ^-oXUM 

(D::^ h y — A^fctti^-:/;^ h y— ^[*, ^a$nTV^.5-»^:^^^^/v©fc*{'Tl 
ftS«T'ffiffl$nS^P:^^ir+i1*W-efo5ffiiiSr^ (^lx.(l\ M-PSK. M 
-QAM*fcttmcOt>CD) ^*Jfet-S> ^in'etKDm.m^ (DEMOD) iCffiW 



-53- 



[0 12 3] 
[0 12 4] 

[0 12 5] 

. V^' — (inter-symbol) (I S I) ^Si^i"5„ ^60 I S I 

}1, g'ft$ttfc:->'>':4^Vv^mfe, ^iE|ft/<c;^tti<^^tgtt^lt:^-rSo 
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[0 12 6] 

OFDM^Wi:*{C. j^ftf^-Y^/V (*f^:^li^J^^LTV^;5-'•<:^Kl|S) 

>'i5'(Z)=i h — l/V:^ (coherence) /^^^ KtS i "9 ^^ic^'feV^/^^- K(iSL-:d^WS 

mWhvm.\^-r:t>-fi)-^-r:f&\^m.^^ ::*cg|54)-tDa^cD^ii;^^ («^Jx.tf. QPSK 
) (4 1 s I (c,^^s-e*)^o 

[0 12 7] 

S (wrapped around) „ y iJ' ;^»0 F DMi/:/5}?/VCDtt:flSri%i$ 

[0 12 8] 

j5'i3S>ft^^-Y^/^a®S£t5:cofci4)te:+5>-e&5c 2 o (^-^ ^ xif^xDmni^^y 
5j</i^WW}4> =S-^»f-:/^^>' Kc??fcfe<D 5kHz <©/^>' Fti(C*fJJ;-t--5o 
Jfe^/;^7'A>'^>'KipS;aSi. 2 2 8 8MH z -efe^^a-. *3i^ 5 k H z CD 2 5 0 

^S2<D^^-efe5^i:{i, MfiJ-e*>5c ^<z?J;5{c, iiSft:x>'JKywSaWS±2 0 5 



-55- 



#J$ns»^, ^^^^^^cD1^:/^^^/Hi. 4. 8 8 kH z cD^^i^ KtsSrW-T?. 

o 

[0 12 9] 
[0 13 0] 

[0131] 

P SK^fcf^M-QAMCOj; p^'c^VK o;e)^cor7Vy^r^^;^ h (alphabet) ^^hM 

u^iv^mm^^>'^^^tmm\^x\^^^o ^^mmmK:^\^^x. mt>^<<D^mm 

mf^^^^^<D^y'^'Y^-^^xx^x\^-'^i:o t-. ^>^(D'L^y'^^^^/l^(D^m->> 
^^t^i^T^t^. i^::/f^^;tvl-2fi. BPSKSri^MbT^^^tt^^t^^-Ci^ 
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[0 13 2] 

>9 lii -C t n. 5 r i: -t? ^ ^ $ rt— if -C:5> tt ^. 5 i i: 

[0 13 3] 

h (FER) nmmmK^^/'^x, M^b(DmmMtixm 

[0 13 4] 

#^*/Mt:L. ^>:^7'M.mm^mi±ic-r^±mcmm^n^^t-d>x^:6. nti 

[0135] 
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Si^bTV^-51^::/^■Y-*^l^ (sub-channel (s)) Kmim^tl^~^m^7b^^^o 
[0 13 6] 

mM(DMM ic^^^x. «:^M#P c D M A ;^ T a Ti^m ^ti^h(Dt co 

X.\tB E R^fct^ F E R^C«•^V^T^^^^^'5 ^ tt^^X^ 
[0 13 7] 

X 2St/l X 4^t/4 0CDM I MOffij^K. i^^Sfc*"^, 2x2, 2x4, 4x4^ 
0^8 x4f^v-^^l^— -tcD^g^J^m 1 0tCji#t§tv5o 
[0 13 8] 

1 b p s/Hz^JSS^^e5f5(^2 0<^b p s/H z *l?^»-r5o C/ I CDffiffiiC 

t«fabr:J3«9. ^*cDB§:Sf^fc^«9 BNLfc/c^v^ c/lcoJ:J9 

i«2 0^[C5lJ^"T?#^o 
[0 13 9] 

N^RUN^lcmhtlXV^^o Mx.}^. ^^-r^^^-v^^-^'W^l X 2St)^l X 4tt 
[0 14 0] 
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CDC/ I T^t(i#bTV^^JPA#^^5/ b^ciroT. ^(DMA^^^^y hcDf^mc 

mf^~^m^j::^-<^ h/^(D$j}mn. mm^ti^mmjj^i^^^i;^-:>x. i b p s/hz 

Rn2. 2 5COb p s/H z irCOPNitilfcSo rOJ:5^-^ 5 k H z Of-^^-Y^ 

^(7^;[]PA^^^:y ht^. 5kbps 610. 5 k b p s OtSH^Z) 

cDt"— :^ h^i^M^^^:^ i:j65X?^^o C/ I 0 d B^^fe§:»'0', |^ C 

iPA#^— :y hf^i^y^^-Y^/Vt^ot 10. 5kbps 25kbps ^"CcO 

■:/^-r^-/^i-<ioT. 1 0 d BCOC/ I -Tfftf^UTV^S^JPA^^^^y h^Dfc^^^^cD 
h^— ^coi^M-rST'--^ hf^. 6. 4Mbpsi?fc6o i)PA# 

c loading) tCt^oT^>fb"e^So 
[0 14 1] 

fc«:)#^o ^tlh\^. SV^SW (Mxti. l^i^;^ M^— i/3 (registration) 
X A J: «9 $!)#P ^ ^ r t ^ . Hi* [R] y cD$iJ|»^ >-^^/wt-^5^ $ ^ 
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[0 14 2] 

So 

[0 14 3] 

ii'ftv';^7'A^C^oV'>T^ ;^7/^ v'ai y T (coverage area) COV^< Oia^CDjiP 

m(D^'t^<^m\^i^'omm^t^^mm.t^2-o^^±.(D^:ff-\:^;vxi5i:.xf/■i.ti]^ 
2o£j.±<DT>'T'rt^i.mm\^x\,^^m^. ^m&titcm^it. i^v-'^-v^T^^- 

[0 14 4] 

rofitiS:!*. CDMA^>';^7'i»-Cffiffl$^^5a^|iCJfe/^:y K:^:7 (handoff) 
[0 14 5] 
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FFT. FFT. T^N'/V^y^iJ'i^-, StJ«^:©ffi. <Dm^f£f4-:^^^ 

#S(^^^lHlS§<7?3Sffl (application specific integrated circuit, ASIC 

o 

[0 14 6] 

o 

IHIi] 

1 Af4#fiA;^#atil;^ (MI MO) ii'ft->;^xA<Dia-efct9, IBSi^^;^ 

[H21 
[HIS] 
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[114] 

(D — D(Djlife^?!|(©ya5'i>'|ll-CfcS„ 
[H5] 

me] 

[1117] 

HI 2 i:l^S^^5^l«ft-^^^^•r5fc*^;lMV^P>H5 r t ;6S-5r|g-efc5:/n-fe 
[H8] 

[^9] 

[HI 0] 

[ff-^cDmi^i 

1 0 o-a^t5^;^T'A, ii4-^ii@:§g. 11 e-mmr^y'-r. 122-sw 

TVT'i-. 1 2 4---^p^. 3 1 0•••■r'•^/^9^:/^'^-!^. 3 1 2—:^l^=i — ^. 
3 3 2-^\:^-/P'f—i?yii±y'^^ 3 3 4-"^-^§g, I F F T- 3 2 0 , JSW 
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[»t±i0l 4^1 4 0 (2 0 0 2. 1 2. 4) 

i^mm^ 1 ] 
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^MA:h^Mmti (MI MO) a'fHV;^xA<DH-t?fcS„ 
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[HI cl 
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[H4] 
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\z.\X7LX. ftfie3iaiSSryi^$*5S 1 cd;^ a 
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[00 0 3] %%(n>-^n:^\iy bfij^*&-ett. =^^i? 

y.-ay h^#TDMA7W-A|^lC#lt)^;d^F>©S*(C 
-C, a^fiiJ'i/H yU'J^MOBftC^i-L-Ctt. 1 TDMA7 

^cd;=^p5^ hSrfiJ'9 ^T5;^^;ei5fc5„ ■5r^;^p hW 
mtfs #M¥9-1 84 3 5^c^§t^•tv^ 
So «T(-> Wk(r)^M^r>\^X. 1119, 2 0^mm 

[0 0 0 4] Hi 9(i®l CDti&5fe0!|(::*DCt5TDMA7 
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^W(0:^uyV (Xfic^;^n-/h) d^bffi^^tbT 

(Down Link) m^}^#ttl«^^t 
Sft^t-^-rSif^lHlll (Up Link) r-foSo -t 

f\.^yiy^J>^r^±::^m:^nyVm^h^. TrficoH 

y vm\cm< y r-<—yy^^v\fyV\y 
-V (ABR) m^^h^. T a{@co;^n :y htcj: 19«^ 
§ti5o ABR>S-XP5/ M¥icig<;^p^/ hl¥;5\ y 
T^;v^yV\^-V (VBR) Tvfgco;:^n 

l^— h (CBR) fflCD^^n :y , TcfgcO^^n 

S-^^&fp. Sc, Su, Tr, Ta, Tv, T c CD-^ff 

r. Ta. Tv. T c ft. Y y y ^ y ^ KJi^^ZX^y \^ 

<Dyu-j>.^>hm^^i^^:^-^<-yv-j>.h'f\S^m^i\. 

[0 0 0 5] El2 0fi, :i(D^i(D%^mK^n^'^^ 
:^nyYm^^Myn'-m'<^h^o m2Q^m^X:^xi 

%m%xu.. Set sno:)mt.^^m\H(Dm\ty-^t^ 
£,#mL. T c \%^mmt^h<Dn^nmm\cm'&m^ 

t'il^Slj'^tj'^cOU PC (User Paramete 

r C o n t o r 1 ) jl^fflV^T 1 y U—J:>.Xn.f£<X 

y.—/<—yv—J>.fyX~'^u—V. M^M^MUt.}^—^ 
-h;6>W«9STfcttSo fib. ^:7w-A{c*5V^Tfl. 
#VB RP?tt(C@SKl{C7;p y h;^^^fij«9 ^^T6>tbS(7:)T 

tt?:^<. mj]\^^YBKnw[xy^x2y vcowi^'^xtm 
m^ti. &.W(oy^-/<-yu-j^x\t.m'&^^^o lai 

9tC*5V^T. #l&aAt^ft«lBf±'?:|xm(DTDMA 

v^SiK^s fihx^\z.y.—/<—yv—j>.W\±x\±yny v 
tm'&^^x\^^^m^^\.x\^^^o ^f^t^h. y^-^< 
- :7 A co^ T D M A y ^^-ea S t #S|:^ 

J: 51-. UPCTMS^^M:t$tifcp^oaSr{¥:tiE-r6J:5t^ 



So Sffi-. Ta{^X;^^tSc, Su, Tr, Tv, T 

W4i-^S^ttfcS c, Su, Tr, Ta. Tv, Tc 
tcmbfcy^n^y h{4g^, ^:7U-jUf^V^b^:7l^- 

A{::-SMifbr##W{::«^-rsr pT* 

y^a-^ h#JJ9^^T&^?l.bTV^So ^c^*3\ Jii&COABR 
W-oV^T^l. W-ACDJi!9$fJIW^i'-^/VT*S*b 

[0 0 0 6] «*(DpT^;^ny hff^^^tt, 

KMc0PD^#«bfc*^fet#«$tLT^3J9. 
1 9 9 6¥«T-1f«a^S^^iiffiyif^^^^;t^B- 

3 11 \y4^vy.ATM\z.m\^±^^%m^W)tfy^^ 

m^mxij^(Dmi\ \z.^-^thx\^^o ikfic. %2(o 

[0 0 0 7] IEI2 l}tTDMA*S^MV>fc«^ATM 
lo^±CD#tfi«^(;)W'CTDMA;^S;^ 

\cmm(D%m^u. ^fi:t>^}L'f}m^y^xiy vmi-Y^o 

^ft#t&«^^feOS*{^jSbT 1 TDMA:7l/-i.rt'Tr 

^\^xumt^^-^^m.'m)\^wm\^^ wmi\m\% 
mm<omt^^-m^hmm\cn\^x%n^xfLy^ 

ny 7^'^^W)m(Dmit^ ^-i^h^ tmm 

Lfcm^iat. mnrn'^^m-^xmrcf^y^r^ y h(Dm'^ 
^mmm^^^i^. ^Mmt^(D^^Kmctcy^v^yh 

m(D^W}mK^Wm<D:^uyhi^>tbm^U S*7n 

^mmKmnmrnxmrny^n y ^(Dwm'^^^m^i- 
So ^mm:^^^(Dv'-^mim>Ny u-j^mmx 

[0 0 0 8] 

So ^teE^s^^(::@;g^^^rv^S 
^\ % b< ttiiiWtc:^Mt'S»^(^:ttSiJ»5^'¥^^v-eia 

^ (N (^1) yu-M.m) mm-r^m::. mnf-^^ 

M-m^ t^m^i^fcm^int:^ n y vm^'^x^'^^^x 

mm^^y^x^y h^w\^mx?>m^\^:^^y him(Dm 
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[0 0 0 9] ^mm\i. ±m(Dmmim\^-f^tLmcti 
[0010] 

[0 0 11] *fcM(c. s^^(4. ^mmt^ho'^mm 

[0012] SSI^tt. ISiq2S*;6S*)ofciP 

[0 0 13] i^fcm^. mmmi-i. ^^:^ny vwnm 



V h»»W^r v-fX%.m Lfc^ 3 P 5/ hici^m 
iiiDM*?r$«i-5t. ^©1t«5r»iC"r^;^tis/ hie 

[0 0 15] ^wm-. y.'^y Ywmmz. 

[0 0 16] ^Wm\t. JiiicD^^Si^ftx- 

Est. #»tt6{^»1-5WlE^tas'Mgi:Sr«'>$*5J; 

[0 017] sfcMti. sidi^f*. ^mmi^m-r^-^m 

[0 0 18] 3ll^Ix-^^5/J;V^^ 

[0 0 19] ^fcMtc, mmmx m&<DmmfHicion 
[0 0 2 0] lifzm^. mmmt. w^mm^^b'^mmy' 

[002 1] 
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('*5(t 5 T DMA :7 Ix— i,^f ggcDfil^^f 

m 3 t±mmmcmf?>^y u-j>,%(d^ a hm^mi 

('M-rs^a^n-^^-m-cfeiQ. iii4ti*iiji!::fc- 

^ns/ hfiJS4^i5il©«SJ^^i-|l-e&5„ £iT. 

[0 0 2 2] El2^fflV^TS*^(-*5(j-2>#til« 

0 10 1, iil#xxs'7°®li¥ft?r€ll&1"5) ^©ISiq^^ 
:yir-v^P^®D"p»ff«^.5^T (S 0 1 0 2) , tcfchi^ 

^mmAmimcmi&i^^Wj::^^ y n: (s o i o 3) t 

1 y \y-M,fhXMr±£''^^<i::^ o y (s 0 

1 0 4) „ 

[0 0 2 3] fftti LfcgfmS*;^ p y M: (N s ) 

6) , $im-^mf£m^\am^m:^ny\'bLx^i» 

#ii)«(cfijy^T5 (s 0 1 0 8) o iijy^^5^"rtg'fc»a- 
{citt, ^(D^mmt^ib<Dmm-i«fm.tf£^ (s o i o 

M: (N r) (S 0 1 0 4) . ■?:Cift;k:;^P 

?s»-a-(ctt (SO 1 0 9) . ^(D^mmi^Mi-xwmm 

^asm^ny btLTNr-Ns fflO^ n h SrfiJ^-C 
BTIE^^oy b©^t-e« (Nr-Ns) mo 

y^viy hi)i'^mhfl^£^^iM^ia'± (S 0 1 0 9 : N 

^m^'^m:^uyht\.xm^bi%^ (so no), 

L/c#tb«|{c*f LT@^e«i^ ^ n h bmcWmm'M. 
«im::^i^y \-(0:^uy hm-^i^M^iiv^ (soil 



[0 0 2 4] m3^m^x^7u—Aizj^\/^xmMm^ 
mv^m^(ohotci^wM\cMLx. m:^s,mtmi&&w 

m^nyhO-^^ (SNt) Srittili-S (so 20 
2) „ mchhi()^Z)!f>^^Wmi)^h<D^&f^^'y±-i?(D 

/wx\ h^y u-Mcio^^xm^^Mx(Df-^&m^ 

nts:t>^< T{4*P>!&VN#t!ittlSr*-fSS^-rS (S 0 2 

0 3) „ ^vxmiR.^fi±^wm(Dm±&mmmmm 

■f^T^Xiy hie (Nr) ^»tB-f 5 (S 0 2 0 4) o - 

CON r tfttefeK^iSai-ESfe-rs^D bN s tcoM;65 

J; t) t/h* fttvtf. ^:©#l!iai{-N r m^<r>7.xi yV^ 

fiji^T (s 0 2 0 6) , fij^iy;^ hcD2>:®^i!i«(c*]-b 

Tt)|n)1iC0^a;a^tf 5 (SO 2 0 8) „ — N r ;5SN 
^^ny hi LT«9S-C5 (so 2 0 9) » ^^t?, SiJ 

(c^ Lfc J: 5 H^JS ;^ d y h oi?^-e 

y;^ h^i-pfc/iv^-e, lir'X^cy vnn-^xc^-tL-^x^ 

[0 0 2 5]i^fciC, |2|4^iBv^TSiifeiiiCiott5#ti)a 

SftL/tS-a-t-tt (so 3 0 1) , ^©^fflffi^-aftii 

{tto#«)«®s*p"pK (ft^e^^jistctis-r?.) ^ 

D5y ^i!i:ro-g•t^Ny (=ENr (i) ) Sr»W1-5 (S 

0 30 2) „ 'g^imi^-kmiiV,fdmm\m\^xm%% 

^^y^xiy Y}i\.X%V)''^Xtz.y.x2y b N s ^ft?^^L/t<^ 
Tb (so 3 0 3) . fiJ^^'XM^IM;^as/ hmw-a-W-Nx 

(=ZNt) tS^iPnS^^ciy Mg:o-a-W'Ny (i:^>{c 

(S0304:Yes), ^©#I!lMSr-^*-f ^TCD^ 

(S0305) „ Ny tNx;S5— g:Li^iV^ 

(S 0 3 0 4 : N o) . ot 9 S*p"b9^^P^cO 
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ex^<D^wmimLxmMffuW^mtc-r:^tiyYm. m 

(S0307:Yes). H^fBStCpt^tf 
S;^ns/ h^SiJ^^^MBTtE^^ns' bib (SO 30 

9) . 'S^^tiyhf)^m^s^wimm-r6^tiyvmi^ 

M9^.eV^«-e-T't (S 0 3 0 7 : No) . -BI^iDS^;^ 

o-yh<D-r^x^m^^M^m^n-yht-ri (so 3 
0 8) „ ^fmwmicm*)^xbivx\^ 

fzmmx. ^wmwm^m^ y ^ h*^p>gijgfeL (s o 3 

10) , iky\^~-J^(Dy^mm'f-^^Mz.i.^. 

mmi^ML.r9ims:imn^mm-r?> (s 0 3 1 d „ 
[0 0 2 6] w-mmt-ijEmcyoMm^-Y^^/^ 
^sif-et-f, mmff^<DmMffiX'^f£\^^m^icii. m 

y h(H(D^iumiLmi^^^'xm''A'ti^-'<f^->'Xhx 

hy7^ y^\clZ^ZXmtiin^\Bim^mit^^i>^tX 

[0 0 2 7] mmomm 2 . ^^©^^11 1 -^m:^ 
c y h«fij^^#ja y hicBm(Di^mm^m\cmA,x 
^mf)>^m'o^xi>ifmxh^±, ri-e{*g*<©*)o 

mm(Dmm2i,ci6ii?>Mkm7i3~mxh'o, mmm^ti 

g(D;^ci i/ bfiJ^iSMl-S-rS^a^o— H^, Els 

J^^T^ mi. 5.t^|g5~08S^ffiv^■c;*:|lli 

5c. 

[0 0 2 8] «Htl«(CdoJtS5Sll?Bt®#»«iC*f 

nfsitw-tt^sftufc^^-a-i't* (s 0 1 0 1) . mm<D 
©i^w (SO 10 2) ij^it>mi&ffomm&-r^:^uy h 



^fftljL (S0103. S0104) . NrtNs 

3)-N t ^f+S^-rS (S 0 1 0 5) „ N sii^^^P^vy h 

^^b»j^-r^-5llg7'<e±j^ic(4i^at7^i5 (s 0 1 0 

7) „ ^(C. frJSXlE^ie^ns' h^tt. 

m±fRm^mcn^^-r^^ c urn r t @5t#ja ;^ n 

y bSN s t®M^^N t SS»f!l«©p"p«1f«*^t 
^os' MI:Ns t<DM^^-Nv. tj:hmcmii'P<D^<Dm 

(D^WM<DNt tNv<Dm.-^(D-^nS (=ZNt-N 
v) ^f+#L (S0402) . ^®St. ^t;^n:yh 
No iOP^iCiiJ^S-rSo fficO^SiaONt tNv 
® s i •? t, S1^^i!)«CD N t i N V (Dm^i^ 
/h§ VN#^{4 (S0403:Yes) . ^«#i!)«l©SiJ 

m^^^m^ny hmu^msimm&icm'^-r?>^r2y 

5) ^SiJD^TS (S04 04) „ 3gi;i. SJ;t9tNt 
-Nv<Dm5^i)^±^^^m^\Ctt (S 0 4 0 3 : No) , 

■;/ b t Lr#ji9 yirs (s o 4 i o) „ JiIew^x 

o + S;iSNv%L<(4Nt J;I9 t>:*:tJt*itfNo (Nv 

COJl-^) (so 4 0 8) , fcL<(4No + S (N t - S 
(DM-^) ^■fl'O'^X^ffi (S04 13) . Nv^5s+N 
o 'fc±tl/^*-B-iW*i>'<CS (S 0 1 0 7) „ JM± 

x\ m'&$r^:^vy hit^^^nf£\^'<Dx\ 
x(D7sviy hfig^fflg-rs (s 0 4 1 6) „ t^mm^ 

wmKm^m'S.^m^ri y vmxm-y i^-aic-cii- 

[0 0 2 9]t?fc{C, El7^Ml/^T#-7lx-A{C*5(t5# 

Sa&Jii47 ^-i^^^S*3Sft(cSi)SSM-5ltgxo y hie 
(D-a-ttNx (=ENt) SrSttiiL (SO 20 2) , 

(s 0 5 0 1) „ «»#S)»sgK$^rv^5±j-a-(4 
t^^xiyhm) o-a-tf («fco#^!)«;as^#?$^L•cv^ 

5J1^) ZNr^»ttl-t-5 (so 5 0 2) , rcg^fc 

BN r s tWMN t W^ff;4SNx i 9 

iZii (S 0 5 0 3 : N o) , y ht^bl-0(D^W} 

mi:m^u ±i^<os^s,m<o^n^ii r ic^-rs 

(Nr/ZNr) ) SrtiJS^Mi^Itg;^ n y b t LTISS 
#»)«(-«|!iT (S 0 5 0 5) , yom^f^^/^XN 
xX (Nr/SNr) fii^©;^ a b#-§-?rji^-t"5 
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(s 0 2 1 1 ) , m»i. »is u hii^^^wm^mKi^ 
(SO 50 1) . mm<Dt^m^i:'o. wmm^nm:^'^ 

{dti (S 0 5 0 3 : Y e s ) , ^^^7 W-AT'fiJ^ ^ 7. 

i'hSrfiJDST (SO 2 0 6) . T^MW^^^/VTy^ 

bS-i-^fBftl-rS. (S 0 2 1 1) „ El8{c^-ri5 

(DNr i:Ns<Dcfffi1jilNz^BS:€L-CNt=Nz-Ns 

[0 0 3 0] «ifiM^^^.co;^n-;/ ^»Jyi^i«v^#.S]at4 

p y h ®f iJS ^ii)^«T 0J#Pf- 

fc*?>, ^J'-I' ?: V^x-T'/Hliif (Ct«£V^#TDMA7 U— 

0 5 -vimwmAim^mM-sim:^ d s' 3 td 

DMA7 w-At|ifiA(ifi|y^si;'5itg;=M3 y bofiiyi^sty 

«r#ll)» t LTffiS LTV ^ < V ^5 r t ^> T# 

5„ r»;brSfe{cJ;tb«. 1^-^05. h ^«w»»aT- 



So 

[0 0 3 1 ] mmmms. mmmtrnwimii^bom^ 

»tc ioT^m^sgiS-rS j;oT{4?fex- 
m 1 . El 9 ~iii 0 ^m^x:^mm(DmM(DMm 3 

[0 0 3 2] #JSI?Morte^a s/ hias/J^T'i 

<Ti^ffim*?'£V^7=-^';5S!f®Lfc:J^^^::^4. 01 CCD 

[0 0 3 3] ia9(Cj;i9»;H6^{CfcMt5;^Ds/ hStJS 
*-CtCjSffifF-5r$nfcS;*:;^n5. hm?r#«Di-5o i© 

W-»i-5o ^roNzSr5ctc|ll6c^Ji^!i2E«t^«(0^ 
a (S 0 4 0 4~S 0 4 1 6) tCT;^a5' h^©^S^ 

[0 0 3 4] *llliOfl^^{C*5V^T%. T'JfflWf'-i? 

v\ 

[0 0 3 5] 3gRfm-^^$*i.fcx 

[0 0 3 6] mm(DMmA. if-mm,<DWMx\±%(D-^m 
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So mi nt^mm(Dmm(DMm4\cioi,-f6»s^:^'i^y 
h^o e^Ts 01. s.t^iai 2^ffi^^-c*llli 

[0 0 3 7] ^#I!)1l!lK^ft/^5/7T»dr3.-ft^7U 
■r?>hy:^-i y^^mW-Lfcmm^^^-S: (x) Sr£>C® 

i-n^^-mmm (xi) ^MiiLrv^5#»as^s^^ 

5„ ^:x-gdS|IHit (Xd) ^TlHIoTV^5^ti) 

^;S-T?*JS^H«)^T1-5o ^tlit!l*^e)©ACK 

mmim-A''^mmA^h&it^n?>^xu. mM:^vy h 

[0 0 3 8] mi 1 ^iB^^-CSit^{C*5(t5SiJS 

nm^^^^^^m^x^^mm^^h(Dmm^^-M:<Dm 
^^sft-rs (s 0 7 0 1) „ ^^mm<Dmm^=-.-~^ 
ii'^m^ (Xi) ^m^x^-^^m-^iax mit^^-M<D 

if^ (x-Xi) {cmi-S^^os'hScNzpSrffWL 

(s 0 7 0 3) , ^<D^mm<D§mmM.^my^v y hm 
iimw-r^ (so 7 0 4) „ £km-±mmmm2x^L 

tm^<Dmm (so4 0 4~so4 1 5) izx^nmih 

mKMl^xm^^xy-uy (s o 7 o 

8) <, mm^=L-mmu (xd) £iT(omi^i^ 

(4. mm^^-A^<rM<}^^^ (xd-x) (c^iSrs;^ 
nj/ h^NzmSr»tiiL (SO 7 0 6) . ^©#if)«l© 

X1t:^uy \-o^x::^ny h»-^^S;^tvM«fc«»c;^o 
yh^iW^L (SO 70 7) . T*)Mm^^^MCX^ 

(D^mmi-m^-r^ (so 7 0 8) <, ^fc. a 



[0 0 3 9] i(D:;^ffi(::J;tb«. #I!)^oaft=¥a-{c 

[0 0 4 01 njios^ffis. mi3\t. ^^m<DmM(D 

]fm5icisn6^^^uy vwmijm(Dytiy hmn^ 

m(o:^TiyhmM^M<Dyxi~mxh^o Sir. mi. 
Rumi 3~i 4^m\'^x:^mm(Dmm\cisn^n^^ 

[0 0 4 1 ] t^*«T?tift?eLfci mmmict5\,^ 
xSiisf-i^izMvxNmMmx^m^mm (nak) 

fi\ ^si«^SNiHi5g^3^itt. mmmA^^^mmmx'Mm 

:^Xiy h^nmi^Xh-i.Oo --"Cii. Ell34C^Lfc 

y.n y hX(Dmit^W±i-?> mi SX'li# 3(D^) „ 
ta^fi^^nxmrnmrti tf£*). C R C X<D:x. V - 1 it 

?>m^t:^w^wmKnvxm9i-^, z<Difm\i. ^ 

&#»i«i-*tbT@:g©i^ft;^i3 y ^?r^S■tS;^r^i- 
D 5/ his: (lufeoji^jg 1 ~ 4 xnm^m'S.^m:^ nyh 
») (cmbfc^ns^ h^ftjs (#-^) (Dm^nm^m^ 

-r^^tff^x^^, 

[0 0 4 2] mi 4^m-^xmmmzism.mm^ti\c 
x:6y^x2yhm^^Mi,c^\>^xmm-r^. ^wmt^^on 

m\t^ ^-^^"^^m^ (so 8 0 1) , j^it^^-ft 

(Lq) (xp) i.^h'm^Wi^ia^ (so 80 

2 : No) . Ji(TC>^aa^ff 5,, S-f. S:Nfi^(4l^«(4 
-ftbSrer Lfc;^ns' h#-^5rlB1iL (SO 8 0 5) . 

--j^x(D^>mhmmf^f\^(r)m^\amm\t.-ffhmw (a 

S) Sr*'J'^hTs/:/-r5 (SO 8 0 8) „ fl^. 

o u-j^xoimta hmmm^^^m 

miV^yV\.Xi(o< (SO 80 6) » wm^h^mWiiP' 

^'4k^:^nyV'W7^WP^^^ (SO 8 0 9) „ tz.fi 
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^^ (so 8 0 4) „ rcD^?ii;iJ;ti{4\ W'Wjmimmy' 
[0 0 4 31 mM<Dmm6. m 5H*|6M<D*Sfe«^6 

[0 0 4 4] mmmii. mi 5 ic^-n. 5 ^mmii^ 

^(omit^^-M: (x) ^^7^-A/<ev^LaS:7^— 

fco c:®||*<Dff^ffi4»:f;gfe-ei4, rocoWtt (x i , 
Xd) <DBg'»;i5Xd<x<X i ffcntf^ ;^os'hfiJ^ 

t^iofc#l!)11cDitfI^^-*iBiifa (Xi. Xd) © 

[0 0 4 5] 01 6Srffiv^■r. :i<Dwmm^ms.mmit 

L./c»^(C(±, ( S 0 9 0 1 ) #«aSJ-#o^ 
^-?Sr^3iS'^-r5 (SO 9 0 2) . ^'-f-^iiS^LT 
V^5»^»Cf±, Slffidr.^-;R^SBHltXdtXi<0+ (X 

d<Lq<Xi) i^fc5*^S=*^^^4L (SO 9 0 

5) . mitm^hi>m^iaimm(oMm4x-7f^Lrcjjm 



0 9 0 6) „ ^-1'■^;^|S»l^)LTV^;SV^#-a•ic^4i? 
-f-^SrSftL (SO 9 0 3) , t7> ± y h^T 

5 (SO 9 0 4) „ |>c(::. i?-i'^^«!iffiJi*'>:^^jit^s 

Xd-am. X i =X i + a nl^^-ffiS* (S 0 9 0 

8) . mm^:=.-mmm^ti^imm^mM^^ (s 

0908) . h-r^ (S090 9) 

mm(Dmsti:i&mx^ ?>^. vyy-^y^mmmmcom. 

[0 0 4 6] mM<DMM 7 . Ill 1 7 ii^mm(DmM<r)M 
il7i::4o^■t5ARQ(Z)S^^^*^fflv^fc;^^ s/ hfij^i'^ 

s^jSia-atrs^-f^n-ia-cfcSo »T^ lai 7!fe6.tj« 

[0 0 4 7] ^mM)t^mM>t(Df^XARQffi'MM^iV 
jllffi^ttfc-r — ^ (1 — 6) ©5'^, No. 2, 3, 5 

(D'f-^i^m'o-Am^Ltcmi-^^Lx^^^o arq^^ 
mmm) xmm^^yy r\m-^-^x\^-^. ^^x\ m 
-*ffl<DBi«[ (Xd) i:mib-r^t\zx*). m^^ny 

[0 0 4 8] ai8Sr;BV^T, SilflOfP (Mx.iJAR 

Q) ^m&Lx\^^^mmMix<Dpm^'o y h^ss^aic 
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JP3104430A IN-ZONE SEaOR DISCRIMINATION SYSTEM FOR MOBILE STATION 



Bibliography 
DWPI Title 

System forjudging sector in which mobile station exists has different frequencies transmitted to 
sectors via directional antenna from base and received in correct zones using mobile station 

Original Title 

IN-ZONE SEaOR DISCRIMINATION SYSTEM FOR MOBILE STATION 
Assignee/ Applicant 

Standardized: NIPPON TELEGRAPH & TELEPHONE 
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PURPOSE: To relieve the load of a base station by assigning one control channel not to each sector 
but to each zone so as to attain excellent frequency utility without need of measuring a reception 
level of the base station. 

CONSTITUTION: A base station transmission/reception means 200 includes a transmission means 
sending signals fi-fe of sector individual frequencies assigned respectively to each sector via antennas 



Ai-Ae with directivity, and a mobile station transmission/reception means 100 includes a reception 
means receiving signals of sector individual frequencies fi-fe, a level measurement circuit 140 as a 
measuring means measuring a reception level of a signal of a frequency including received each 
control channel and of each sector individual frequency, part of a control circuit 150 as a 
discrimination means discriminating its own radio zone and its own sector based on the result of 
measurement of the level measuring circuit 140 and a frequency storage circuit 160. 
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(5 7) Abstract: 

PURPOSE: To secure the transmission quality of a 
down link and simplify the constitution of a portable 
electronic device. 

CONSTITUTION: The transmission rate change request 
signal detection part 005 of a base station 000 extracts a 
signal requesting a change in the signal transmission rate 
(signal transmission rate of down link) at the time of the 
transmission of a signal from the base station 000 to the 
portable electronic device 001, and performs operation 
for changing the signal transmission rate of the down 
link. A modulation part 007 changes the signal 
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portable electronic device 001. A propagation path 
estimation part 013 estimates a propagation path 
between the base station 000 and portable electronic 
device 001 and outputs the estimation result to a control 
part 014. The control part 014 judges whether or not the 
signal transmission rate of the down link is changed 
from the output of the propagation path estimation part 

013 and generates and outputs a change request signal to a modulation part 015 when 
transmission rate is changed. 
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toaft:^i^T1i, T:;'-teX:^rs(;t tTTDMA/TDD 

sfc, mmM\,z^\^xm&mmj:i^'^mx:hhfz^ 

[0029] ^<IT*5|BHTJi:. HfriBft®#©t3 i i9f# 

t:>fd-zmm&mf:m:ij}:.\z. mtmm^t,fz\i. Htrffi 

^ izmm^tLf:zmmi-^ ^■^)\^^m\<^xmmmmm t Mia 
m^m^mwfjK imimm&^mt^^^^^ ^y^ 

[ 0 0 3 0 ] tfc. mmmmi:mitim^m=¥-mst . 

mim^mi'^m.^-^commmi^m^^^tmzmti 
imm^mmizmm^mmm^-i^zx 'imm-t^mmmt 
i}-^m^^ti. mimimtrntm^m^mm^zM lx 
m^^:im-t:^r^yvy::^iim^mi}-. mm^vf- 

mmmmstm iznixm^-^ &m-t ^r-yruy r 
mmmmx d i,mm^j:mmmy:^-~'rJ^iziiy^x. mm 

ti^mmh-tm^^mmt^izx >oi^m^ii. zc^& 
m^ixxKm^m-^mz^mt^^mmmt. mm 
9:mmmi,zx-^xni^nfzmmsi^mim^L, mm 



ffawm^mmb. mmimshwm^mmizj:>om^^ti 
tiimstmij^^sMi K)m^bm^^ti^m^izi±m 
mm^m * mmm 9 tmu^mmxim. l . mm&m 
mt^mmffaW^mtz^ t m^$fi^m^^zi±mmxmt 

[003 1 ] ^/i, t^oiTiE^afi. i^mshm.m'&mm. 

[0032]*/;. mmm^mzm ^i}^-^t,fixv^:h^ 
b^m\hX'^tm^m\mm.^^L. ^^mmmm. 

fm^m^.imm.^m.w^xv^hm-^x-h . mri^iI'9^^ 

[0033] t.rz. mm-^Kx < hmm><z\i^^<-o-i}^(^ 

mmmi^zm t-xm.hm-thm'o iTiE w-f-fc ^fix\-^h 
cox-h-^x. m%m o t\m^^-'.zM]&-thwm.<^y^nm 

[ 0 0 3 4 ] § ^>t:, l!ilSg«^filt3tM^«^^^a 

m t t-^mf&^tL. mmmim:f)mmm^m^mmizM 
Lxm^^im^^ y v y^^ismm^ti^. BtriB«^ 

HtriEStiti^ji, mim^mf-mmizimthmmm: 

tfriE«l=i^Bi^^Mc^tyiEfeM^?,W«7^^gtJ;9 

■^cofraM^fi^ o T Buf Bia K> iriEa-^^at =t ra-^ 

[003 5] t^. mK)inE^m^^fzw^mm>'X^j^ 

li . mmmmffuMtimmshMimfz-t t n^^iv^t^ 
tcti. m*)i7iEmm.i:w±'t^tMz. mKitm^^it 

X\ mm]y-h^:hlf^:ib^^mb-ti>. 

[ 0 0 3 6 ] i/i. mmmi±m^j:&mKifiiEn^^ms. 
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[ 0 0 3 7 ] tJt. smmi±mmum,MmMmmf,zi. 

[0038] 

nmKYTmrnc^MmimmmzikT^-t^ z t t/^miz 
[0039] *^03cojMiM^ , mim:^'hm^m^'^m. 

Steffi '9*^'^<%^fe^^» mmmi}^ 

^^ai>t<{±. XtffiiitcJJl^T, fe3l^ffi=5r«asofE 

jMajK^?*s-rs« m^MTrnmi. mmmtm^m^ 
'^umcoim^mm^ ^m^^zimi^mmmt:Tif^ ^ 

[0 04 0] *E^e^i^^5i*>^i^Ji-^(:<i:. ^ 

D ^ ait-r-g> t^c&^i^ a r amwoixh , o , 

[004 1] mZ'?lV^)^7-.^Mz^htiMii^6'^ti:\-^% 



m^i.fzm±^~h^i^m-hzhtmmt^j:^ . v--^ 

[ 0 0 4 2 ] S fll#«-f^Si:»±liJS^Sj|imK 
^fg^:TDMA/TD Di;mcr,Tl^-i^Xjjmzi5\,^X 
[0043] ^^iz^ fbbmb^tltz^'yyjy'^fCDU 

m&m.^mmii,z^i\L^^i>(^x\ mmwi-mmxmM 

mm. >o mmss.i:mm^tx'^ t . 
[ 0 0 4 4 ] t . mim t m^mi-mm. t (T^mxim 

mmmm.(n?^h t < y^yj y^(^B.mm.<:r>^^ 

[0045] $ «l^fEiiiHi«^ia«LT'ff$gjMft 
[0046] ^p°p,«3&iAl^«?£T1i, i^J-r L t^OIT 

[0047] t^^. ii^orr 

^m.^mw:b'K»\mt:mm.c^m^i%mx't ^ j: d 

^^■ox^tz(7)X\ m'oi^'yf^mLxiL.iv^ii^io. mm 
[ 0 0 4 8 ] a . mm.m]'m.<^fz^\zm o iTiEga 
(nmix:m D ^iTiEr § -r t i> ^m.zts: ttz^. n\ ^ft 

b t^^^mbts:h. 

[0 04 9] ttz. mm.mm\>z^\^xm.wmthm.^ 
iTiEa-^^a^. -mmm-^fd-zm-^i^mj^zbif^^ 
b-fhzbx:. ^-mm^mm^rsozbt-x-^h. 
[ 0 0 5 0 ] i^c. ^%m.ifm.v^b%i,z\m.m-\iL^ 

mtm^ -^i^i^zim D friEiffh^£^^<7)xm:^jimimt 

^ti. ^(oUi. m>3tJlE^nd^bit''^xmm\y- 

[ 0 0 5 1 ] t/i. mmiE^cDTz^^mzmm^m 
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[ 0 0 5 2 ] , mm^mmiEw^cofpi}^i:> h-^t 
[ 0 0 5 3 ] f^Bit«ofsjgi±gmMfiimT3 

[00 54] 

•r , EI 1 ti^i^H^ t3 j; ^ mmmti^x fj^^mv^tzf 

[00 5 5] Sffiili;M^«i^^S^iOPBTC-|ffi^aft^ 

^i5*>»fi^ 1 2 7;)^m^m^^a^^^^tT'^i■^&^EM■f- 
m 1 2 LTft-^^r tro^-r S r ■■/ r 'J > ^'fEiSiSe J: 
DtiSjjS^SDL (Super high speed DownLink ) iyX 

[0056] mtii. Xima. ^'^yv y^ism^z^ 
^T-^-h'x) ^m^m^mmi^zMLxmm-t^ . 

y^yoyi^^mm-t^wm'^. f--r^;P<7)®lR. v;t^ 
[0057] mmMi^^f]J^--th c7)ra 
L T r -7 7° U y i: >- U >- ^ CO 0^ Sr 5ti:-r 

[00 58] m^mi. mt\i^--> w-y t\m.^K 
T*3D, m^nrtmm-t^.(nm-mm\zm^y^x. ^-ybv 

- ^' ^ LT hukE L/C i 5 b-^ ^ J5J# L r 

i^mzwsk^^. ^-"/vv—yiizxt^ mi^z^-ti.") 



^B(±, mmMhcrM<^Mm^^M^y7^^I^'^W^^X. A- 

[0059] SDL zyX^AXU. »=^«^ggt*f L 
T , * ff St7)'»fg^ gWt- S V ;Lf-^ ^ 

mi,zMLx±mcr)^'-^^^m^mT$>?>smtfi$>?> . 

■th^h^^zX'oxmm.Lxv^t. 
[0060] mmf£y'yy ^jy^ ^ffiffl l . K^wm 

ae^T\ Y-^4J^tmitLhnmi\,z^^(7)m^^ 

[ 0 0 6 1 ] ^coj: a '5r'7;Uf-->«7'.f T^WMmi^Xf 

Mi. n'^i^zmmwi^^m.'^hxv^h . ^^o;^f-K^ 
^ Ate j; ^ ^rm. mm.im^\m-^mrj:nmi^^m't 

^mm<^4mt. i&ii^mmMt<^^kmmiz-t^. 

[006 2] tfz. SDl.i^Xr-MZi3\^Xl±. ^'^y 
')yy (r)\iMm&ifT -y T U > tOfejfl^JS J: 0 1 

^ftfrj^t LTTDMA/TDD^Sffl 

D L . iEisstfi^>5)^ Kse^tcsttaw t 

^ i: tmrn^Khifi, \'mWm.^WmX''ilts:xfj:\ ^ 

x\^h. 

[0063] SDL vxt^acd J; -5 t£\'mm.mfimm' 

ti:Mim.\%-yj^x:\t , Sffi^?D^fll^«^gBt-M LTfl 
^^{m:fhy'^y')yym^mK |f)tB»^«^^ 

L T fsiMt- h \t'^\z\±m D A^'^^ L^t- < ^ ^ V •> 5 
Pa1ffi^5SrWLTU&. 

[0 0 64] L*^L. ta!*fl^i?iX-r#fcg!:+ksym 
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{4. ^^•^y'')y'^<r>ismmmti^m:kx\ i^HMsymb 

[0065] mmiytix\^h-^mmnm.<riWMm% 
:^T{4. T-/^')y-!^'ti^'^y^}y':?(r>\'smmm 

XoiZ^ S D L i-X-f J; a ^ 1 ffim±fEjli3S«*^a 

[0066] ar. ztii^comm^rmm-r^Mm'j^m 

[0067] t-r, ^mcom i »tMt:«.i.isi^a«i^ 

xt-a«±. ^'■•'>>'|j y^<7:>\i.mm.m^'^^t.'thzti)^ 

H 2 1 m:mmi<zii{^^^mmm'^x^M. 
CO, mmMo 0 0 fcBi€=m^^Bo o i cnm^^^-t^ 

[0 0 68] ia2T14lO£OStfi^OOOt 

1 M 1 c7)i»iJjii'hfc. 1 -^(rymim><zn LT 

^znLxm%(ommm-^-t^m-^. mmcnmrnmh 
iz-ri tzib 1 -:>cr,mmm o o o lt i o^ojt^m^ 

^ao 0 l*i^iSc#?tt^J«-^^WctTlSHHt-|.. 
[0 0 6 9] ait^OOOfi. Ty^-^0 0 2, 00 

9. RFgP0 3 3, 0 0 8, fai)ggP0 0 4. fejMjlffi^ 

MS*m^f^maio 0 5 , mmmo o 6 . ^mmo o 7 

{4, ryf-tO 10. 0 17, RFgpO 11. 0 16, 
aiigPO 1 2 , fKilE#«SSI50 1 3 , $lj«ig|50 14,^ 
fllgPO 1 5tcj;o-r«)i!4§nTl^^„ 
[0070] SifiSO 0 OTfi, fll^tt^^SO 0 1 

^jc^ft-f-^i'rvT-'^o 0 2-cSfiSix, RFgpo 0 3-c- 
^wmt^m\i^mo o 5j±, faisigpo o 4(^m^(m-^ 

:&^^>, attt^O 0 0>ii^A.^«^ggo 0 1 iz-^Lxm 



«OSS^S*-tSft-^^ttffiL, SlJfflIgI50 0 6 

MO 0 6 {4, fEiia«^MS5l<fl-^1^tiig|50 0 5iOt±l^ 

tcji; tx .y-^y'}y^ (m^^^^m^m.-fhrnF 

^|l|S|I0 0 7(4, $iJfflIg|I0 0 6coai^ltJ;'3 

^Pfl^^ffi^-t-S. RFgP008T1±, ^|liIgP007 
3&^^><7)ttiSjrS^-|,^ft^?riMiHt, T>-ri-0 0 9j&^ 

[0071] ^m-?sso 0 1 Ti±, am^o 0 Oj&^ 
^jjlftsftfcfiwry-r-^o i oTSfiSfi, rfsj 

0 1 1 T'«iia^i-i.^;f*(c, fimapo 1 2tiiiii$ix^, 

S^>ic, fltfflMO 1 2^ai:b*-^>fEW«Sa50 1 3 

«i, m^m 0 0 0 o o i n<n{mmM 

S^lT^VK *S^*S*^§WgP0 1 4t:ffi:fj^§, wm 

MO 1 4T-{±, fEMft^ggPO 1 3<n^-nt^h^^y^} 

y 9 (rM'%\'m-m. ^ ^^-t hfj-^t-^-m\\^. 

Jg^^Mf^^f^tca, ^MS^fi^^f^JiStL^iigBO 
1 S\z^-n^h. ^lagPO 1 5<otti:tiT^S^»4, 
RFgpo 1 6Tiii|iStl., r>-^-:^0 1 Iti^toWm^fL 

[0072] \:)±oMmizi.'^x . atamo ooj&^iJ>SI 

[0073] J^iC, 3|s^BJ(7)m2»S6^J(3f«l>«|^^l 
S^X-r/.fc-3liT03lcta!V»iMBJ-rS, 113 (±, *ifi^ 

(7)ai^fl:^sai oiBijc7)^^ji^^^-rio-c$)^<. iS2* 
mmx:\t. ^•^y'}y':^<^mm.m.<rimm:wmm^ 

[0074] 1 0 {4, ( ll^-ti:^) 

ryi^-ri i, is^Sfi-^&jgJXtTRFiiipSf-ssfiR 
Fg|51 2, RFm^^^~x^<y Ym'^izm^-t^fcib 
crMM^m^x'h^^^mmm.^m^ i s , siir fse 
1 2(7)iii:hb-^mmm^m^i 3<7)ai:(i^M-^-ri.s 

^-+?-14, i^^l4lzi.^m^'ikc^)T^^4 ;^-'J^m 
^^^fzibcou—j'^^.y ^ jl^ 1 5, n— ^N^xr? 

1 5<7)iii:tji'f-^mmzmm-th^T'M,cr)m^i'th 

aiRISPl 6, mwgpi 6tcj;-5TaM§n;^^f^-^fi-^ 

Mi-^^agpi 7, siMt-^^aigEi 7c^)iiititmim 
^■kconmi b^zbiz^ 'oim^minmmm i 

8, mm^i8c^ih^^^^-/yruy^^''t^^'^vi 
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WB-ttfz^cO}:3—rixy 4 )l f 2 3 , R F(CT-y Tr? 

Fm2 6. mmp^Fm2 6izxi>mmT'i^i^tLfcmmm 
^^mimiznLxmm'rhmmryi'i-2 7i}-^^mfS. 

[0 0 7 5] m^mi'mmi of^zni^r^ fxiispi eiz 
x-yxum^tifzi'-^imiznL. mmmnmin,^! 

^mih Lmm^2 i izmm-th, mmn^^-^ 5 

5y::^(7)miiitmmz. m.MLfzr-i^m'^t^t^mi 

m-^m^timm^mmi oxm-^x^^h^jyr^yyx 

^W&-t^mm±. mir^^flX\i^^j:^^mmM\.ziir>X'iy 

mmm.^mTi.-thfzihaymm}i lx. 9fcM» 
^fifzmm\i^tiimmLxv^h . 
[0076] vxL(7^mm^zx ->xy-^y v y^c^m^^i^ 
mM&^m^-th fzubcomm^mmmtfinh z t ^x 

[ 0 0 7 7 ] j^tc, -^wm<r)n3mmm\<z\%hmm.\% 

>'X'f2^^Z-^\-^XmA\,zm>'^m?^^h, 04 {4, *Jt^ 

}:.m^mf^m-hm^^fih^mmi^x^Mz^\^ 

X , mmi^^ (i> o r >> y u y c^esas ^ s ?t 46 

60j«#«^^ai 0M<7)«Ji!c&*t-ti0T'AI,. ^211 

[ 0 0 7 8 ] EI4 tiD(t-i.fli#«^^a 1 0 {4, a 3 
1 0 h nm(r>u%\,z->\■^x^m-'^ 

^WLTv^s, ms^MM^o^^m^^ai oa. gft 

3 , 5 ^tf 1 4 . 4)V^\3^ mm 1 6 , 

mm^mm^\ i . ffiw^si s. ;^^y 1 9, ^mu 

2 2 . :7 2 3 , «Mlfli^feic5&^fl 2 4 . 

^ ^ y 1 9 com* ^fflv ^TiESSejUicr^l^f' JS'J-tS 

feffi«M¥'J3ijiiiif§3 1 . Mmmcm^mmi^^ i tcj; 
h'mmmzmnv^xi^imm.^^^-th i a (c^tfiM 

SP3 1 . gtam-9-^tiiSI51 7 J: '9a}:;fjSii:^ci5'>f 5 



i T . fflpcti 1 8 1 p< ^ y 1 9 isssgite^^afijsij 

[0079] w.2mm\h nrn^z. i o t 

L, m^\%^m^m i\±. 'f-^\%^^z^±hx\^h 
wm{%^cn9A^y^^m!^\^%mm3 2^zmm-h. 
wmm^ A ^y'^'ii^w^^ivi-zwmm2\\±. im^^ 
1 8 . y 1 9 . ^mmm^mmn3 o ^nt^s 

^h. fflM:^l8j;Dm:^r$iftffiMm*{4. ^^yi9 

tcfsnstL^^ *EiiijEwmws'JiM]s§3 0{4. fflwaj* 

{^-mmsmm-^^~9\'mm3 wz^t^-th. ^mi, 
mmmwmi3o<ry}i^-n^zi.'^x. fsjuji^K^* 

'f~9\'mm3\\i. mmm^zMLx^'^^yoy^com 

ico^^fi-f-{4. T'/Ty>'^-fi^tCct':>T. mm 

[ 0 0 8 0 ] uai :^ciK0HTi4, i^mmm^i^cr, 
tzibcommt Lxmm^iii:n^mmLx\^ht>K mm^z 
^mm^^mktiim3 3izj:'yxmiii^ti^^mm^ 

^iiim^^mmmmmwms^3 0iz\iit)i-^. 
[008 1] i;xt<r)mmzx-yxy'^y'jy^c^mm^ 

iooQ2'[mz, ^mmmAmwMi<z\%^WMMm 

>'Xr-Mz-:>\^xm5i<zm.^H^^^-th. 05 {4, 03 1 
^^m2||iSMtCfc{t^»-|fl^fc*^«-?gai:£7)i^- 

[0083] mtmt-^m^m^mmf.z^m^tihy'^ 

(4 0) ^ff^rd « fli#«^^a*^<?.»fii^^to 
(4 1 ) {4. is^m'&<^mii,z 

m^x'&mm^z'irmotih . mmmi±. m^vf-mm-' 

#^$ix/ifE3M»jE«^m^S(tT . ^'^y y y7 

3$«nr^£7)fl|lT4 2 ) „ 

[0084] mm\ziinu'smm.if:^-^(n'm\ ( 4 

2 ) <PM% . rJ'-'^ >- y y c7)f^J£K:*i^4:;c i: |Hl t t'fe 
«.«-^tc{4. »ilfc©{4. «#«^^atcMLT^''>yy 

>^(7:)eji3S(Si^j^&*n4.-iti. (fEjS3SJSji*a4 3 ) „ 
{"immj^^mm (42) w^m. fEoi^ajs^'Mti^ 
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(44) , 

[0085] mmmti^mmm^mmizii:mM&^^w.~t 

^g'&aw (44 ) Lf^mi)-^. fi-f-fEMMS^^s-r 

(4 1) ;&i'»fi^t$'jiiL^c«-^t;ii, icD'^M^mm 
■t^ (45) . tti. m^m^mm^zis^-^x^mzfr 

^Mi^sii^mmmM (40 a, ^'^yuy^com-^fE 

mm&^^mMt. > (46), 

mm (4 2) ^^T^rd . mmm'^^mm (42)0 
<^^^mh-^^ (43) . r^yvy:^(Dm-^smmm 

mmz^^-\t^ (44). 

C 0 0 8 6 ] H 5 Tfi . >- U yi^com-^iSBMm'^ 
-mtLx^Lxx^:^. ismms^wm-cn. ioms 

ymb o 1 /s ( 4 7 ) D . m^iimm&$:^W-t 
■g.a*P (4 8) &Stt7t::?-f Syi^'-C'fi-^emJSSr^ 
KL. -e<7)f^{±, 2 0Msymbo l/s (49) Ti^ 

[0 0 87] a±.<^i^—^yxt,zj:'7ry'^y*jyi'cr, 

[ 0 0 8 8 ] ^WMi^m^mmm^zi^^mmmm 
iyxr-Mz^\,^xmei,zm\^^m-t^o meii^ m4iz 
^t-m 3 mttmuz i^nhmtmb m^mi^mm bcoi^- 
dryx^^-t. m4mmmx'\i. mmM\,zii\^x\^m^ 
m.^^cr)i%<^^'^tj:-'^xK^fztK m^mmmxM. mm 
m.Tmm.'.zii \, ^x mmmm^-mi^'ik^^n^j: o . 
[0089] mAmmmbmm^z^ mi%mii^t,mmm.=f- 

fflcoj-~-^"7-K (iK^Dffifi?) tmx^fixx^h . m 
^v^mrnxu . ^--^v-Y tmx ^fix\^hmm 

S:*^tiiL. ^cr>:j.-~-:^r7-Y[zni,XWm^bh:Lb 

ti^Tfemffi^ (6 0) mmmf-mux 
eMKffijg (60) c^is^^fflViT. r'^yu y^ 

js^H¥iJS6 1 ) . mm.&^ixx\^:^m^s^&^: 

^w.-t^M^izi±^ mim^zMLximimmm^wm 
* ( 6 2 ) ^mti^i,. immTmmxii. ^mmmz 
MLx mmmt^ h jes^^^'^ htxn, fEiiKfts ^ 

[0090] mmiX'\i. mm%w-ms.^m-^ ( e 

.?'-r»^:.-ti:l> (64) . ^(7)mz^m.y^ ^yi^^zism 

mm&w^iwt?^ (65). 
[00 9 1 ] m^mi'mm.xi±. r^yu y^com-f-e 



m^s^* 6 2^ tail L. mm<7)imm&cr> tix 

Sv^ii-^icii, Mtm:':t=2rv^ (65). Kffi^fi^gsi 

e^(^ , m^mi'muizM Lxr^yoy^' coimi^mm 

JKSr*D^>-ii:^ (66). 

[0092] ii6-c{±, i^^^yv y^^com^isi&mmt: 

—t^\bLx^Lx\^^h. &mMm^w.mxu . i o m s 

y mb o 1 / s (67) Xh'O. feaiaJSW 

m(65) 0)^-^ 5 yyxm^i^mm&^^'mL. ^co 

mt. 20Msymbol/s (68) X'i^mtfin^h 

9) <7)^-( ^y^xm^iiimMm^mt/^'s.^ti. i o 

Msymbol/s ( 7 0 ) T-feM^^ff =&-;*5fL|, . 

[0093] a^cTiy-^yxizjz'yXif^y^jy^co 
m^i^mmmco^^t^^mb^^i . 

[ 0 0 9 4 ] jxic. :^^mcomemmm^zi^?>Mmmm 
^'X'rMZ'^^^xmnzm.^^im-th. mi it. mmm 
\,zi5n^y^y'} y^mmmm.^'m.^'ii^j:om<^mm- 
m^^-tyn-^^-hxhh. mm. »#fl:^Ka 
ii-ihi^mm&^'f~9mi.m^fih . m4m.m\mzmj 
sfEisa«^^cofjiif4 2<7>ms.^^Lfzi><7iX'hh . 

[0095] mmmii. m^wfms:i)-^\m.^mM& 
^bLxmm\a:n^^'^^tihb. mii^z^^^yu-^ 
^~h<7i\mmm^<7:>mmimm-h. tr. mm 
li. ^m^fitzmmmti^m^-^x . mtmbimm^m 

mmr ^m^-th (Mm\mjm.mmi) , 
[0096] z zx\ mmmmmmf'i^ (sd ^zxki 
'i^i^^tifzmmmmr^K iiftigs^tLTus r^yv y 
i'coimmmai. (82) u±. 'Acorns 

^tfSro, t^. mmimr:^-. ^.^-^m^y^yvy 

3) SrtT^rV\ ±Pfi&SxTV»^v^«-^tc{ifEM^Sr 
±(f-&®a (84) -^r. fEiia«rAi, ± 

[0097] mmmS. r , a^OitK (82) (Dmm^-. r 

j^jKWTPI^T[lIS*^f3A^«Wttlf (8 6 ) ^ff^: 
V\ TPS*il|t^Ji-^tc{i:jIiT3!aiM8 7^fi^3. 

(fSMH (88) ^fi^^ro. 
[ 0 0 9 8 ] ^ Z.X<r>. ^mm^ (87) tcA-^J'c*! 

^^<^^^wmz^\-^x . ^m^mmmmi 
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h « *^Hjtc X h ^')X^'^y')y9\,zihmm 
>y r u ^ t i iifij&^'iirtgT-$> h f^nbizmmzn^ t 

[ 0 0 9 9 ] HuieS 5cr)mmi}^N oCD^-^Ui^^m^ 

[ 0 1 0 0 ] j^t^, ^^miomi mmmi^zm^mmmm 
i^x^Mzr^^-^xmsi^zm^^WM-f ^ . Eisa, mm.J^ 
t mwf-mm. t cT^mmm ^ti^r^yuy^'m^t 

[0101] r^y'jy^(7)mmmmi.. '^m^M'os 

Li)^L-^j:ifik.mmLfzX'Hz^ r9^:^-)j^ifi 
TDMA/TDDT-^rV t ii , Sffi^T'-fEjIiS&ffiJg 

\,z^.-txo\,z^ i^)^m-^-3X\^^mmT o (90) T^' 

^yV y^CO&^mmm^W^mi^, ratel (9 
l);^)*^>rate4(94){i. ^fl^'tli^mm^tm 

xc^)mmmmi:'^mLfz'mz , m^m^mmT^imm 
^j:Mmcommmm^mmi,znLr^^-t^ (ii^mm& 

[0102] m^m^mmxmmm:b-i^c7)Mum^^^ 

Lfzi^mm&x-co9:m-mi^x t s ti^m-^mmti^'^m.h 

[0103] ijtifcioT. :?'''^yy y-^crm^i:m& 
[ 0 1 0 4 ] j^tc, ^HBHcoms^tt^jtf^siEiiMm 
tm^m^mmt co^xism^ti^ y y y^m'^t 
7mmm^ztsnhim&mmsm^:fjmt:^^^zmm^ 

[0105] KiffiSfS, ^i^i^^-'TV >^,S|rBlTo ( 9 

0) x-y^yy^jyi^'^mmmii'kw^wt^^ z<7M. 
i-ibik^ § fix i^mmm<^ (7)mm^j:jj:b^ ^ im^ifiz 
mmj}K)mtx^<. m^m^mux-ii. ^mm*-^r 



a t e 4 (10 0) X'i^m^tlim^COJ^O 'r-ii'x.-y 

i^^if'Srvv ^immxhfui. mim<.znLx\^^ 

JK^*S-f-|> (fSm^^Sl 0 1). Sft^Tsjt^Tfc 

i^imc^) ^^i'^mz h . ^cr>imMmzm o 

[0106] m±io:^rffit i "9 . y >^c7)fsil^ 
'miM:&m^t:,^m-thcryx\ wm<ri\i:^Afm,z 

[ 0 1 0 7 ] »9»fiMt^S*ilt3imi^XxA 

[ 0 1 0 8 ] T y y9):.y-^y y >'^'sofKjiia[jffi35i' 

^ f m^raff , r-/r y >- <5oej* iji: . ^-^ 
v^:^^ia*Lv^o i^fi:. fEjiajg;{)^'r'yTyy^t;>^ 

<rimm-^ifi'y-t^:\ ^tzi^x'h I. . m 9 mmm^zi. 19 r -y 

[ 0 1 0 9 ] HI oii, mmm.'^mm.t^^mim^znL 
xiim%ti-^TyT')y'^(?Mmmm 1 q^^^lxv^ 
\m.mm 1 oi^t{±. ^jwfc^'^yy^'^'^'fE 
3saje^^^i:Siiri.fc*6i^wfgfi-^ (^^t^iRfi-^D) 
3t)i-i-iiiTv^^. ^itmmtm) ( 1 1 1 ) {±, mm 

2fc'-y b<7)ffl$g (D 1 . DO) T'S^D, (Dl.DO) 

■}f {QO) OB#tc(iJltgS£7,)t t ?rSl*L (112). 

(01) c7)B$t^iiyT>y ij y^c7>giM3i«r -yrc^y ^ 
xxh^Kttt (113). (10) (^mutr^yyj 
y^(n\s:mm.ytfy(r>^)-ifj:.:xh^W^'th ( 1 1 
4 ) . ( D 1 , D 0 ) >?)M 1 1 ) iOttSJJ. ^S^L^ 

s^-r ( 1 1 5 ) , 

[0110] iiDj; 5 tc»=i=«^gS*^'iStfi^^iIft 

■r§r'^>-yy^tO'eiiiMJS^^*-iiitco#. iss 

j; . T 'yry y^ c^iS&M.'^m^-tz t ti^HiM^ , 

[0111] mz. m 1 ommmizmi>mmmmi^xy' 

j^^z-^K^xmm^^. 

[0112] mm<^mmMmi,zx^'^)i"f-^9'^ r^m 
m-th i^x-ri^T-ti, mimt-^tmm^mmizim^ 

—y<r>m^^z^mit^fifz h (T^xhh . -mm^z^tv^ 
j^ximcnw^-^^-^x^-^-h . m.%<r>mM.m&-}j^x 

i^Xf-Ai?a>y:?{i. i'3T-$)'91Sl;»itri.J;o 
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mx-m 1 1 [z^-ti: d ^f5513*^t0^ftJEf— ^^Vl'SritfiS; 

X^h, mil t^-f-^Jtii, 10Mbps (120) 
:i&^^> 70Mbps (121) STSapgtfOYKji^JS*^'^ 

jSiSJK^ 1 OMb p s tig^L/tc^:*^t::J±. Mffll:^- 

Ko 1 ^gjii-ri., mmmxii. mi i iz^^vrzi^ms. 
mMm^-y'Mzt^j^^tifzm^&m^mzm'iX , g 

mjg^ 1 0Mbpsi:-r-g.« 

[0114] iiimmmimT—y'Mzii. i-xf-A^^n 

>y^c0^fg-C{i^v^emS**^ttLTV^-i.„ lai 1 

Xi±. —mt LT53. 24Mbpsi; LTi' ( 1 2 

2) , ^^zimtfzXdizmmi-himcrMmmf/^m 
mmc^mmim^^c^y'-^mmm-^iz^m. 

[0115] :^wmzimmmij^xu. m^immm 
■fM^xh^fzMz. m^hmmmt^^cof-i^^mzm 

n&mm& i-^^^^^^ztijzx-yx. ^mitt>'^^mx 
hh. -3^0, ^wiSiH^Di^xf-A^nv^ mmi 

2 2) ^ , 011 t^z^-tX 0 (cfeiliS^^O^fJfcx-y/l- 

[0 1 1 6] HI 2{i, v-x-rA^n-y ^i^M^r-gilflB 

i=^S«t'i5(t.S.fMISffil««^^^L:tffil iSliSMT'^ 
^« *ffiM*-^>)lim§ix/::*S$Ift#«i. Tyri-l 3 0 
TSftSn. MODEMl 3 1 f ^-X^N'y Hfi-^-tCfl 
-^§iX^<, $Wg|51 3 2{S. MODEM 1 3 ItfOtiJ^J^ 
SSt. Wfgiic^ffl^fcjEBtTX-f -y^l 3 3^^00^ 
;t, Mtc^ta-^gPl 3 4;^^^A,MJtE^^^a-^gP&«)^1^$^i: 
•So #a^SI513 4{i, ^'nvi?|sISii7)fc46*0PLL 1 

3 4 ^ afiL, A:^3§n-i.^-xyN'y Ymm^h^mm 
[ 0 1 1 7 ] sis^BBtT)!^ 1 2mmmizmi>mmM 

fi^XT-Atov^THi 3t^^l^lMB3■rl.o HI 3{±fe 
[0118] ft±c7)f^3£ffi«i:. fSiS^&^iJi&it^^-g. 



js, ^mimb^^m^im\-^xn^j:d . -mm^z. m 

mm b m^m^mmrnxmrn^-^ ^vp^sv ^xm^&m 
ii^mffam^mu~t^zb:f)^«jmxhh. ^co 
tzmz. mmTSMi^it^^xm^^BML. mmm^ 
(^m^m "9 ^m^-tt z b ximmm^m^-t^ z b 

[0 1 1 9] HI 3iCfcV>T. t-f. rate ITti, 
3 b->y h£7)f'-^' 14 1 tcMLT^i v^f-y h 1 4 2 
S:2f>y hffMLTV^I,, rate2T{i. ratel 
Xcr>'f—9^1 4 1 t -y ^ b'-y M 4 2 ^^tf 5 f 
•y h rate 2 cOfEjljS^T 1 0 f^y h:5i- ( 1 4 
3) tC^JiL. .ItOl Ob'-yf ( 143) tC>^tT^x 
■/ 7 f-y M 4 4 ^#3p-r-& . rates Xii^ 1 4 3 
i;144c?)12b--y borate 3C7)mmmmX2 4 f 
■y h^>( 1 4 5 ) tC^^L. 2 4 b"-y h:5^ ( 1 4 5 ) 
*tLT^x-y^b'>y M4 6^#Jrr-l.o Z<7)J:dl,ZL 

^mmmmco^ x y b- -y h m^-t^ z b ximm^^ 

[0120] HKiz. m 1 3mmmizi^^*mm.m>-:^i' 

Mz-:>\^xmm-t^. mi4imi 2mmmiz::mm 
^^:^"ji'cr)m^(D—^^^Lx\-^h, m4mmmi^z^^L 
fzi.d<,z. mmmit. ^^yuy^^crti^mmi^-t 
hmiz^ ^^tkcom^mmmmbms.^ s y^' (^s 
mm) ^m^^^. mi4ii, im&mmb^w.^^ 
5 y^^'^mm-t^fzibcom^comf^i^ Lfzi><nxh 

[0121] t-f. y-^yuy^'com^fpi^zm^imm 

-F 1 5o^mtii^ti. mz^wmcoimBimmr ai 

te^^ffflfglSl mZX'ii. 4\L'yhbLX\>-^ 
^+f^l52 iZZXit. 8\i''yhbLX\^^) t^im 

F 1 5 o*-'i.Mb''y viiM^tvrzmi<zm^Bimsmfim. 

[0122] \;x±.<r>iimi,zi.'^xmimt^'^"'yy^) y^ 
<r>m.^^^^b^\^-^ ^ 5 yy^mm-h zbim^ 

[0123] mz^ -^mmw-i 4'mm\\,z\^,hm%m. 

fli^XT-Aic^v^THl '5\.zm.vm^m-th. HI 5{i. 

w,\4mmm.zii\^hmsmbmmmFtmm.b<rii^~^ 

[0124] mmit-i^m^nFf^mz^^^Kh^'^ 
y')y':p<^mm,z\t. ^'^y')y'^<n's-&wm.^m& 
-thfz^^z^ mm.^1 ^Qif^mx^ixxv^-h. ^mm. 
^saT-ii, mm"^ i 6 o ^ t \.z{^i&mm.^mjs. 

^mm'&bnm^z^m.T^m.xM^ mm 
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icMLxmmm^^^si 6 1 srtbsjt-^. m 5tc 
^-rMTii, mm&^wmiR 1 6 1 ^m^-rs t fs]B# 

U y^cOft-^f^^EK^^St-^ ( 1 6 2 ) , « 
(163) o 

[0 12 5] m±cr,iy~'yyxi,zj:-^x . r-^yvy^ 

cDm^&mm&^^m'ti> ^ t f/^mt^j:h. m4 mm 
m-cu . mmmt^ ^ ^'^ y^y^f c^mmm&s. * 
-th9 ^ ^yy^mmmTm.mzim.Lxmmx.^'ii^x 

m.^^mmznvx. nm\<zmmx.mit£f>fihcr>x\ 

[ 0 1 2 6 ] m^m'^mmAmi 4mmmc)X a 
iz. m^mmmco^m^tmmz9:fm(Dimmm 

'^y^)y^\,zxhmm*^^^m'^h^j:h. :itiiwt^ 

n t . sfit-^ •^x»mijt<7y\i.mmmzm-t^mxh 

mMmi^imn^^^^ o iz. mmm 2 -^a^mm-t^ 

[ 0 1 2 8 ] m 1 '7):mxu. m^m^mm:bm^&m 
mm^^^irititi Lrz-^mmmi>zni/^^^m(^ 
m^i^mmmizm^fz)ib. ^mshmt^m^ti^j:\'^X}^ 

ifihh, ^<:^mm(Dtz^{zii, mm^'^^-)vx\m\iM 

Khmncoii&mm.^mmm'^mmz^h^h z t j; 

<7^A-^mimm^^mmiz-th . ti±tfo« 
^^th^h^zx '^xmrn^n^^^m-th ^ t w^mt 

[0129] Vl±MMty.fzk 0 T y TU V^^ogiH 

jftKi: y'-^ y u y^cDi^mmm:b-i¥Mm^^mm:tj^izi5 

mco&mm^izjt^ tx^it^ ^^^ztii^ia^h. z tiiz 
x-ox. r'^yo y9<ni^ffT,mimi^-t^'ibi}^'^m 

[ 0 1 3 0 ] ^■m-mmzm^xmmkmn^ 



iR;^ffiS-f--S^t:*»f^Ttgt=Sr'9. TDMA/TDDJili'f- 

\mmi-kwm\iz^'^-thz):.iM-mzx^ . t-^t 
[0131] ifc, ^y>6^46^.tL/cMPHitttr'>>-uy 

tcS-r 1. i^ra&Met- hZh. im^ h^£h. 
[0132] t.fz. r-/r^}y9 a^i^i.^^tiW'^ y u 

y ^ tOfEilMS t it^T ffi*. i t (c J; o T !> T 'y 
[0 133] v^x^A^'n^y^'i^ji'air'&aiScOtf 

[0134] n^Mm^amm^Lxmmmm 

[0135] ifwmm smm<<zmwm.mi^x 

7-j:.[z-)\^x%wn'th. mi ea, mm.mt^mm'f-m 
m.t-ih>miiSi^ix^^mmm'^^'rMzii\^x . m^wf- 
mmzm.n t,titzm 0 iiiEmu<^mm:^'t:f^ -y ^ m 

[0136] m^mTmm.t,zt5nhmmi^mmii. m 
mm m^^^) ij-^m^m.'^mm.^mm'^fitzwm 
■^^Sfi-r-ssfiTy-T-^2 0 1 . mm.m^t^i^'r-^ 
\m (i2^?'j) tc^i^^^sm^a202. mtmtm 

MfijE^B 2 0 3, mmmM-&mm.2 0 3 j; i>ji5£ 

^MtCJEEtTX^f >y^2 0 5a, 2 0 5 b COW 0 #X0J 

fP^^f^d X-^ ■y^M«SM2 0 4 , S«ga2 0 2?!)- 
*iai*§il^T-^m-^c^SS&^5i:;Sttl^*^«2 0 6 

* >t Ji^ O ITiE^-^^a 2 0 7 <r>miMzm #X X 

-f >y-?-2 0 5 a , 2 0 5b, x-^'ff-f-^'OiaDiTiEtO 

^a2 0 6. f-'-^fi-^^c>^^LTi^'9iTIE^a-^^^T=3r5 
^'9ITIEfI-^^S2 0 7, ?~9m^f<z-)^^x^wm 
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[ 0 1 3 7 ] mi 5mmmx'i±. m^i!}^i:^ism^fii> 
fEiMff^c7)giMp°p^^tft^ t . x4 'y ^mmmw. 2 o 4 1 

{ZXA ■y^205a. 205 b ITiEfX-^^S 2 0 

[0138] ^ri3, HI S^Jtii, Sfi^a2 0 2*^« 

[ 0 1 3 9 ] HI 7{i. mM<r>mi 5mmmizmf^m 

3Sp°nW<50iEmM7E{iisifST-'fcs t mmz^x h^'i^^ti- 

m&^M. -t^xh-h ( 1 ) ^mmmm. ( 2 ) r -f .^N- 

) i^miii. ( 4 ) ^mmm Kim. ( 5 ) ^ 

<73fl!!. ^mMT\ ^:s>\mm^-^i-y^^zb<,zx'omm 
^MiTim^in^K x-i -/f-Mfflis«2 0 4fc^L-rx 

[0140] ( 1 ) 9:mm^^&. m/ (.2) 
~v\,z^hm&^u%mm>i. Miifgfi^a2 02*^ 

fg) ) ^zi^hm&m,<nmmt. mm.w,Amm\m 

m&m<nm^^'^^~y*mx^tixt3K) . <r<oS£^^^^°^' 

>- ^ It tti -r /iif^ <7)S*aft-f-i^ m^K L T V \ 

( 4 ) Sflf*!^ D *t3 i -1. ej*B°n««fflS{i , ;t (f % 
iEfS-^ga2 0 7^zXhmK)t71Et:n^j:'ofzm(^W.K)m 
[ 0 1 4 1 ] fEili(Pp«iiJSE^a2 0 3{i. 

( 3 ) fiia^N-^-y. St/ ( 4 ) ^mmmKimiz^-^x 

oZt t^rS . gjS(ffi«}l!l.£Ka2 0 3 (i, i^ftlSSS 

L. ^<7)^*. b 'y M^O*5&5Lti^fIJ;D4.>*;i'i'^« 
>y^0JM^g2 0 4t:*tLT, X>f •y^2 



0 5a. 2 0 5himmiEm.wmm207m^wK>m 

^a 2 0 3 , b'y Me D JpjO^ t # V ^MOT-C* o fzm 
^W±, X-f -y^SlJfflI^a2 0 4t^«L-C, X-f.y^2 
0 5a. 2 0 5b Sr5L*tt^*^a2 0 6iai^-tll 

i-iotcfis^^So ^^^1^. h'-yhm'omi^zm-^L^ 

^mi±. ^^■im%t:^mLX2mi'zmm-t^. ■t^j:h 
ib. mmjEmxc^mrnxn. sm. b^y MfiD^^^'® 

[0142] Mi.{s\ K-mm^mm2 o 6 ^uf^tc^ 
m'otmm^mw2 o 7<7)»^tfc^-r 

«PJ^gS2 0 3tc*3ttl.b'-y LtV^ffit 

mz-ti>ztimmt^x?>. 
[0 1 4 3 ] EI 1 87^^112 otc{i. mi smmmizii 

i. d iz. &msimimmm2 o s t,zk^x>^i^i^tifzm 

mt^zmfi.im^m<7)m&m.(^t ) l^v^m 

§fci^tciA'9lTiE&#ll)$it§« HI 9(c^t- T;^3'U 
XA-Cti. HI 8tc^-rT;k::fliXAt;=, ^^.tlSttJl 

^wsu LTiii n mc7)mm&i>mm:rh z t x-mm^aM 
com^m^w&^'S^hioizLx^-^i,. H2 0(c^^-f- 

•tizb x'i^^iTimMm.coM'immmx'^ s i a t 

[ 0 1 4 4 ] H2 ist^H2 2i>t.mi 5mmmx-'sm 
im K) aij^s tii^iz^mn^im\'^^m^<^nm 

^^^■comf&mi^Lx\^^. 

[ 0 1 4 5 ] H2 1 tC^^Wl^cTii. WfRb--y h 2 1 0 
izMLX. ^OltaiW-f-CRC (211) S,t^'l^i9tTiE 
^^ECC (212) 3&-ii>^r§5t::Stt>5»^#MSfLT\.-^ 
Iffgb' y h2 1 Ofi:, m*)miiii^^CRC (2 1 

1 ) Lz^^^mt^tifzm. m^imw^it^K^^. s 

fif*m D , IS D f TIE t < {±%Sfi^*^ff 

'of::m:CDmK)miiHz^'oxnd . fzfiL. ZCT)^^ % 

WcmWz-^t.fttm^^zfMLXli'm^LX^-^ts:^-^. t. 

fz. m2ii<z^^m^<^mf.z. iao^ttiw-^^it^bot 
m^miibi^mjEinmz'^th^. muiBcn 

h m-^^com D iTiEtg^] ^ s ^ t *i-Bitg t ^ ^ . iM D 

^Zhimm^j:^^iiLXli. fflSiWfr^. Invertible 
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[ 0 1 4 6 ] H2 2 t^-flf tff fBb'>y h 2 1 3 
t>!^tT, IfiOiTiEfT-^E C C (214) RU'W^'OmUi 
:^^CRC (215) *^^.5:S%S'[t*^#3D§tlTV^ 
1. o 'Hfgf'^y h 2 1 3{i. M DITiEW^-f-E C C ( 2 1 
4) (Cct-^TMiQiriESnitf*, i^i^ltai^f-^CRC 

( 2 1 5 ) t j; ^^^it^tih. ^imm'om<r)mm 
tt. a-TMDitmw-^cRc ( 2 1 5 ) (ci ^mKimm 

[0147]H23(i;lgl5 mmm>,zii (tl>ifi 0 ITiE^ 

n--Z.|tffSB2 2 1 i; , I^D^N°^'->'*1i!c^M2 2 5 
so 2 KPtTtf i^ix , >' H a - A i -3 T«=-f-|§ 1 1^ 0 

[ 0 1 4 8 ] M:: . ^WMir>m 1 6S|]fSM(coViTll2 
4 i:0mL^fj^(:.sm't^ . H 2 4 ii;. IS 1 6||ffiMt^ 

1 6izm-tmi 6mmm(r)mKiiriEmwtm-^mz-^ 

[0149] im^amMl^mU2 0 3 i SfE3Mn°n«'ff 

fp^jK^, mm^ti-h(7)i^iz!iitxmm-t:^ zti^x- 

#S„ *;^OS IllJI<7)±fir|!gJIt;J;|,$lJffll^^f3ii: 

ij^l^Zkij^X^^. 

[ 0 1 5 0 ] :$^?tmcr>mi 7m)mnz-:>\^xm2 
5^mmL^t^(:>mm-t^. iii2 5i±, miimmmiz 

1 6(cs;-f-^i emmmc^mmiEmmtm-M^iz':) 
i^xim-w^-trHLxmm^m^-ti^ . 

[0 1 5l3iSi9fTiEffl-^^«2 0 7tcJ:'9i^'9irjE^ 

8 J: o T ffi D ^tt L , t X mmmm 

^'^om. mm(nimm^»m-t^^tii':x^i. m 
nmm^it±{mm (025 ximmmu2 os) izm 



Lxism^ti^o mmmm208ii. »fi^^3^r^LT1f 
mconmm^^'ij^j: old izv^immm^mm-t^h . 
[0152] mummmbmKimiii<Dm-}fi:nih 
w-^, mmBCH^^^m\'-^x\''^^ztx\ zcoi.^ 

[0 1 533 mz. ^%m<^mi 8sisfi^jtov^Tii2 

6 ^ #93 L h S.|Il26{i;.mi8 ilMf^Jt^ 

1 6tc^-tffii emimmmmiiEmw-hn-mwz-) 
^■^xim-^mnLxmm^mm-h. ii2 6tc^-r 

|fiDiTIESa2 3 3-1—233 - n>6^m(t^>tlTI.^ 
[0 154] Sit^A>*^so^"'> D-^;!^^^ 

^^mizMLxii^m^tix < h mmizi±\,^ < -:>t--c^mm. 

im^rLfzmmmmi,zmtx . mmcommmm 
a2 3 3 - 1 — 2 3 3 - n^^i^ftta-r-sieofTiEKa 

iMiR-th J: ^ ic. ^$(JIWgB2 3 0 ^t^^t^t- 
l>*^Sra§'£^W7i^'^5S*^ ^iifi, T'>ib^ib^tLX\/^6 

i}\ t L < {ies^ixT < ^ mmiz--. v rmm^xma 
^tLfzmmizj: -oxm^-ri x o izx^ h . -y^m 

f4Psa2 3 0(i. im^ir^mmmm^mmt. Mm 
^i>mKiijmmmmizi.',xmm7iEi)mn^tLh i 

-/^2 3 la, 2 3 1 hiW^Wx.^. ZtL 

iziK). mm. ^^mxii. xmcr>mMmmz^iyii: 

X. m^M^i,zM-t^mm^i>zmtx. mKiijjEcom^ 

^ fzmcoW-iMf^^ !,zmw^wm/-k trix^-^^cox 

\>mm7iEi:ndztx\ u-h^m'6m. mmc^m 
Mizm txmLfzm<^m d tmij^imm.-t^z t t-x 

[0155] }k^z. ^^mncomi 9mmmi,z-^^^xm2 
7^mmL^j:-f}^i-:>mm-r^. H2 7{i;. mi 9mmmiz 

^-ty^-yi^mx'^^. 

[0156] ^mm imi'mmmm) ti. &immm^ 
2 4 3 i D mm^co&M^m& l . mimmzm 
cxm*) iTiEfi-f-^a 2 4 6i>zxtmK) im<^mnm\ 

[0157] imShMii^^-^StMl Kimiffm^tlfz 

[ 0 1 5 8 ] H2 sum 1 9mmm<nm&Mit>'X'rJ^ 
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-(■7^2 4 5 a, 24 5b^4a'9#;iTi^'9inEa-§-^ 
S2 4 eSrf^l)?^, 

[ 0 1 5 9 ] t;^. im^S,Wcr>^^tt:m^LXt^i^. 

m "9 iTiEf«-^sg 2 4 6 ^mi^-t^ t T<^mmzsm l 

z (r>mmcr)mm^i^x ^zbi,zxK>. fiisitt^ s ^ 

c 0 1 6 0 ] § ^>t3. ims^M^m^-im^fitiz t 
^Lti^mmii. m. d niEm^mm. 2 4 6 w^i^i^ffl 
fiMt^a^^-s, mm^^iir fzmmmii. i^otTiEW-^ 

4 6i0iljf^^ff±S-ii:^. 
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caniptbc considerBd to involve «n tn^^ve sep tvhen the 
doeivneni ts coinbuieil ««* out or iMte other such docu- 
menls, xach cifnilinaaon bcine abvious lo a puacn liillcd 

inihetn. 

documtnt member ofthe same patent Tamily 


Dane ofihc actuat compXton of intcraahonal search 


Dote of matlitie of the intemahofial a 


^h report 


I November 1995 


2 0. tl. 95 


Nam* iknd mfulirtjg addras af the ISA 

EtirQp«an Palnit OfTice, P.B. 5X18 Patentlaan 2 
Ml- - 2Mn HV Ri^mjk 
Td.l-fSl-W) 34O.2D40,TX. 11 651 eponl, 
Fuc ( + 31'71)) S40-3016 


Auttuniaxd odtccr 

Scriven, P 
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INTERNATIONAL SEARCH REPORT 


PCT/EP 95/02868 


C(ContinuaftonJ DOCUMRNTS COM SIDE R. ED TO BE RELEVANT 


Catognry ' 


CitebcA vf dotumettt, with jndicatiaii, when appropnaDt. of the rdcvant ^snafiCR 


Udevranc va claim N(j. 


A 


SIGNAL PROCESSING IMAGE COMMUNICATION., 
vol, 5. no. 5/6. December 1993 AMSTERDAM 

NL, 

pages 379-403, 

TOURTIEfl ET AL. 'Kl/1 ti carrier modem for 
digital HDTV terrestrial broadcasting* 
see figures 6-8,11 

see page paragraph 2 - page 387, 
paragraph 1 




1-3 


A 


IEEE TRAMSACTIOMS ON CONSUMER ELECTRONICS, 
vol, 35, no. 3, August 1989 NEW YORK. US, 
pages 493-503, 

LE FLOCH ET AL "DIGITAL SOUND 
BROADCASTING TO MOBILE RECEIVERS' 

see figure 3 

see page ^9^^ left column, paragraph 1 
see page SOi, right column, paragraph 5 
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